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On  the  Genus  Synapta,  unth  some  new  Bbittsh  Spsciis.    By 
William  Bibd  Herafath,  M.D.  Lond.^  F.B.S.L.  &  E. 

(Plate  I.) 
(Read  Section  D  British  AssociatioD,  Batb,  Sept.  16, 1864.) 

The  little  Termigrade  Synaptd  has  long  been  an  interesting 
myth  to  most  microscopists^  very  few  of  whom  have  ever 
had  an  opportunity  of  examining  any  perfect  specimen  of  the 
animal  itself  in  the  preserved  condition^  and  still  fewer  have 
ever  seen  it  in  its  native  haunts^  or  watched  it  during  life. 

In  fact^  until  the  last  few  years  it  has  been  chiefly  from 
foreign  shores  that  we  have  obtained  our  specimens  of  those 
curious  anchors  for  which  the  Synapta  has  been  hitherto 
principally  known  to  microscopists. 

Even  our  chief  standard  work  on  British  Echinodermata 
does  not  contain  any  example  of  Synapta;  the  figure  of 
Chirodota  was  probably  intended  for  this  animal^  but  its 
drawing  is  singularly  inaccurate^  and  must  have  been  made 
from  a  dried  specimen  or  from  description ;  it  could  never  have 
been  seen  by  Professor  Forbes  in  a  living  condition.  Our 
best  microscopical  works  dismiss  the  subject  in  a  very  sum- 
mary manner^  and  but  few  papers  have  been  written  upon 
them  in  the  English  language.  M.  Quatrefoges  has  described 
a  Synapta  which  he  had  found  on  the  shore  of  the  Chaussey 
Iskmds^  a  point  off  St.  Malo^  on  the  French  coast  in  the 
Channel^  and  hud  called  it  8.  Duvermea.  This  is  a  most 
admirable  paper^  and  enters  minutely  into  the  anatomy  and 
physiology  of  the  animal^  and  is  most  exhaustive  of  the  sub- 
ject ;  it  is  to  be  found  in  '  Annal.  des  Sciences  Nat.  Zoolog.^' 
t.  xvii,  xviii.  There  is  also  an  admirable  paper  by  Messrs. 
Woodward  and  Barrett  on  the  8.  digitata  and  S.inhtBrens  in  the 
'Quarterly  Journal  of  the  Zoological  Society^  for  1858^  p.  360. 
And  Pkofessor  Wy  villa  Thomson  has  given^  in  the  ^  Micro- 
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icopical  Quai'teiiy  Journal/  1862,  an  elaborate  paper  on  the 
itnicture  and  reproduction  of  S.  inhmrefw^  wliich  lie  was  for- 
tunate in  obtaining  in  considerable  quantity  buried  in  mud 
banks,  near  low  water-mark  in  Belfast  Bay  and  Strangford 
lioughs. 

When  the  author  was  in  Guernsey,  in  the  autumn  of  1863, 
M*  J,  P.  Gallienne  kindly  showed  him  the  locality  and  mode 
of  finding  a  Synspta,  which  be  thought  to  ba  mimrens,  and 
had  discovered  in  Bellegrave  Bay,  on  the  coast  of  Guernaey. 
Here  he  had  often  found  it>  and  naturally  felt  anxious  lest 
its  haunts  should  be  generally  known,  and  thus  its  habitat  be 
lost.  He  also  informed  him  that  the  late  Dr.  Lukes  had 
found  a  Bynapta  in  Bordeaux  Harbour,  on  the  same  island — 
whether  identical  with  the  one  about  to  be  described  it  is  im- 
possible  to  state,  as  no  specimens  now  exist. 

Having  visited  the  spot  where  M.  Gallienne  had  obtained 
liis  sped  men  Sj  they  found  several  at,  and  a  little  above,  low 
water-level  at  spring  tides,  in  a  bed  of  sand  about  ten  or 
twelve  inches  deep,  and  congregated  in  a  space  about  twenty 
yards  square,  whence  they  were  easily  obtained  by  digging 
cautiously  with  a  spade,  the  operator  being  guided  in  the 
task  by  the  appearance  of  the  funnel -shaped  opening  in  tlje 
sand,  marking  the  position  of  their  burrows.  On  inserting 
the  spade  and  elevating  it  quickly,  the  sand  generally  cracked 
throup;h  the  centre  of  their  perpendicular  Imrrowsj  disdosing 
the  animal  in  the  canal,  which  appeared  de-ntitute  of  all  liiiiug 
niateriab  The  identity  of  the  animal  was  readily  found  from 
its  quidcly  adfjeriog  to  the  fiTigem  by  its  anchor-shaped  hook- 
lets,  whilst  its  ai>pearauce,  when  placed  in  sea  writer,  was  at 
once  indicative;  it  was  of  a  delicate  rosy-pink  colour,  vermi- 
form in  shape,  and  having  five  white  hantla,  arranged  length- 
wise throughout  the  body,  from  the  oral  to  the  anal  aper- 
tures.  The  mouth  was  snrrounded  Ijy  a  ring  of  twelve  tcn- 
tades,  which  were  pinnated,  and  api^eared  to  liave  six  pinnpc 
on  each  side.,  with  one  terminal  digit ;  thirteen  pinnfe  in  alh 

Some  of  these  animals  were  distended  with  sand,  and  ap* 
peared  darker  iu  colour ;  but  the  anal  extremity  was  ffcne* 
rally  ei!^ 
fnxin  h 

mean  A  of  retain  in;:;  the  anunal  iu  it»  Imrroi 
luted  fuiernm  for  the  eon  traction  of  the  lon-'ii 
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M.  Gallienne  also  informed  him  that  this  locality  had  shifted 
several  yards  nearer  high  water-mark  since  the  Synaptae 
were  first  discovered  by  him,  two  or  three  years  ago.. 

These  interesting  animals — ^the  Synaptae — have  the  pro- 
perty, possessed  in  common  with  other  echinodermata,  of 
breaJung  up  spontaneously,  so  that  perfect  specimens  are 
obtainable  only  with  diflSculty.  The  absence  of  fresh  sea 
water,  and  fear,  may  be  the  proximate  motives  prompting 
them  to  the  act,  as  they  commenced  self-division  almost  im- 
mediately upon  removal  from  their  dwelling-place>  and  on 
being  dropped  into  a  bottle  of  sea  water,  which  gradually 
filled  with  the  captured  prey. 

Many  were  brought  home  alive  and  perfect,  but  in  an 
hour  were  mutilated  extensively,  although  placed  in  a  larger 
vessel  well  supplied  with  sea  water,  but,  from  accident,  with- 
out sand ;  it  did  not  depend,  therefore,  on  a  question  of  star- 
vation and  loss  of  nutritive  power^  as  some  had  imagined, 
but  on  mere  change  of  place  and  the  circumstances  sur- 
rounding it ;  the  principal  of  which  might  be  the  stimulus 
of  light  and  heat. 

That  these  difficulties  might  be  overcome  is  evident  from 
the  fact  that  Captain  Wethered  has  contrived  to  domesticate 
three  or  four  Synaptse  in  a  marine  aquarium,  and  has  even 
kept  them  twelve  months  therein,  and  obtained  a  brood  of 
young  in  the  early  part  of  June,  1861.  These  have  been 
well  described  by  Professor  Wyville  Thomson,  in  the  '  Quar- 
terly Journal  of  the  Microscopical  Society '  for  1862. 

Professor  Thomson  has  had  the  kindness  to  send  the  author 
some  specimens  of  his  Belfast  Synaptae,  together  with  another 
Synapta  obtained  from  a  different  locality,  viz.,  Carrickfergus, 
on  the  Antrim  shore  of  Belfast  Lough. 

The  original  species  described  by  him  in  the  journal  came 
from  Holywood,  and  have  been  identified  by  this  eminent 
naturalist  as  S.  inharens  of  Miiller,  and  synonymous  with 
S.  Duvemaa  of  Quatrefages,  whilst  the  Antrim  or  Carrick- 
fergus specimens,  he  states  in  his  letter  to  the  author,  are  in- 
termediate between  this  species  and  S.  digitata ;  he  has  great 
doubts  whether  the  species  are  really  distinct.  This  opinion 
has,  probably,  been  formed  from  a  consideration  of  the  external 
zoological  character  only. 

On  carefully  preparing  slides  from  all  these  various  speci- 
mens, and  photographing  the  preparations,  great  differences 
are  apparent  in  the  forms  of  the  anchors  and  anchor  plates. 

Messrs.  Woodward  and  Barrett  have  laid  great  stress  upon 
the  form  and  characters  of  the  anchor  plates  as  means  of  de- 
termining the  species  of  Synapta^  and  from  the  author's  b 
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vcsttgations  into  the  constant  ctaracters  of  the  pedicellari* 
of  other  echinodennata,  it  m  highly  probable  that  fuU  re- 
liance can  be  placed  on  these  calcareous  bodies  for  specific 
characters. 

In  tlie  first  place^  it  may  be  aa  well  to  Bnmniarise  the  posi- 
tion of  Synapta  in  the  zoological  scale,  remarking  that,  to 
keep  strictly  to  the  method  of  arrangement  adopted  by 
Professor  Forbes,  Synapta  should  be  removed  from  the  IIolo- 
thuriadie  and  placed  in  the  verm i grade  order — ^as  no  pedal 
rows  of  ambnlacral  cirrhi  exists  and  there  are  no  appear- 
ances of  any  protusile  branchial  organs — Echinodermata— 
orderj  ri^  vermigrada* 


Family,  SfNAFTiOiE, 

Body  cylindric,  verniiformj  Tvithout  suckers,  and  destitute 
of  aipuncular  prolongation;  mouth  surrounded  with  tentacula, 
elongate^  pinnate  or  digitate ;  calcareous  plates  in  external 
ikin.     (See  Plate  1.) 

Gmus^  Synapta. 

Tentacula  more  than  fivej  sometimes  12;  rarely  simple, 
mostly  digitate;  calcareous  plates  perforated,  and  having 
anchor- shaped  spicula  articulated  to  them. 


Genus,  CeiRonot a* 

Tentacula  12;  digitate  at  the  extremities;   peduncle  long^ 
calcareous  plates  "wheel-like,"  but  having  no  anchors  or 
> Other  spicuhi ;  articulated.    Whilst  the  species  described  may 
be  characterised  tluis : 

Sifnapfa  dit/ilaia, — Having  12  tentacles  and  4  fingers  to 
[each  tentacle,  with  a  small  thumb. 
Anchors  plain^  with  iS  or  5  serrationia. 
Anchor  phites  oval  and  leaf-shaped^  having  a  process  or 
^^Ifiik  at  the  end  to  which   the  anchor  i^  articulated ;  di^k 
erforated  with  i  l?irge  simple  holej^,  which  arc  aurrounded 
fiWnaller  jf  is  Mmirtime^  ;  anchor  plate  obcord ate  ; 

Bular  prui        .       :i  sftt  likt'  tbt*  I'ye  of  a  needle* 
S.  in/itfrens. — Having  12  tentacles  with  0  pinntu  on  uach 
Miide,  aud  1  terminal  digit;  H  blow  holc»  or  trujjipetai  ou 


eSRAFJlTB^ 

Anchor  i elates  poiiitcc!  oYate>  witb  no  process  or  arch  at 
tlie  artiealftr  end ;  apertureft  iu  plates  consist  of  6  oval 
feuPiitraj  suTrouiiding  a  central  opening  with  fx  scalloped 
border,  as  iu  8*  rifiafa.  The  anehora  have  serrated  flukes, 
the  serrations  3 — 7,  anchors  sometimea  shorter  than  plates^ 
•ometinics  nrncli  longer, 

i?^  (talUtnmiy  vel  Samletms, — Having  12  tentacles  with  6 
pintmt  cm  each  side  fuid  1  terminal  digit j  therefore  13  in  all, 

Anchors  serrated,  occasionaHy  plain ;  3 — 7  serrations,  with 
the  flukes  roflexed. 

Anchor  plates  ovatej  shaped  with  a  process  or  arch ;  each 
plate  being  concavo-conveiCj  like  a  spoon,  having  serrated 
external  inargina  when  perfect,  and  1  central  round 
aperture  with  7  surrounding  it^  and  2  or  3  oval  apertures  at 
the  junction  of  the  arch  ^  the  lesser  end  of  oval  minntelf 
perforated* 

Anchors  longer  than  bucklers^  to  \rhich  they  are  articulated- 

The  S.  Gallienmij  of  Guernsey,  has  anchor  plates  which 
articQlate  with  tlie  anchors  by  the  lesser  end  of  the  plate  and 
upon  the  concave  surface  of  the  plate.  The  anchors  are 
generally  elevated  at  an  acute  angle  with  the  buckler,  and  in 
adult  specimens  are  arranged  in  5  longitudinal  rows  between 
the  muicular  band?).  They  are  more  numerous  at  the 
nnterior  extremity  of  the  Synapta,  and  comparatively  deficient 
at  the  small  bulging  portion*  There  appears  to  be  a  thin 
r|iidermiB  over  both  anchors  and  plates  very  frequently; 
these  appendages  are  produced  by  layers  as  in  any  other 
epidermis,  the  outer  layer  wearing  away  and  new  ones  taking 
tiicir  places  ;  oecasicmally  miniature  and  imperfect  anchors 
nm  to  be  found  with  incipient  plates  only. 

There  are  two  Synaptie  frequently  in  the  hands  of  the 
dealers  in  microscopical  slides,  and  these  are  S*  vitiaia^  from 
the  shores  of  the  Red  Sea^  and  it  is  the  species  from  which 
most  mieroscopists  liave  obtained  their  specimens  and  with 
which  M  are  ptybably  familiar;  they  are  obtained  near  Suez, 
and  the  slides  are  made  up  in  Paris,  but  re -manufactured  in 
tbia  country:  The  anchor  flukes  are  plain  and  simple^  and  the 
articular  end  of  the  shank  deeply  subdivided  ^  the  plates  are 
furniBhcd  witli  a  raised  arch  at  the  smaller  end,  forming  a 
siirt  of  C4irity  for  the  reception  of  the  anchor  stock.  They  are 
r  those  figured  in  Miillcr^a  article,  '*  Uber  der 

li  .  Liiodcrm"  (^Berlin  Transactions,' 1854),  band6j 

fig.  17,  under  tlie  name  of  S,  serpentina.  There  is  a  wood- 
cut of  ihem  in  Dr.  Carpenter's  work  on  the  microscope,  and 
fi^ires  are  aUo  given  in  the  '  Micrographic  Dictionary/ 
which  very  summarily  dismisses  the  subject* 
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Aootljer   Synapta,   the  S*   bi^denfaiaf   m  obtained  from 
China;  it  lias  12  tcntadas,  i\ ith  4-lobed  digita  aarrouuded 
■by  a  iheatli. 

^     Anchors  shorty  stoutj  straifi;ht  projecting  "  beams,"  the 
flukes  smooth  and  bifid  in  most  iu stances. 

Anchor  plates  obvate ;  trnacated  at  articular  <*nd ;  pierced 
by  numerous  circular  holes,  diminishing  from  the  centre  to 
thf^  circumfereiieej  margin  never  completed,  edge  broken 
like  wire  gauze*  As  far  as  the  author's  own  preparations  are 
coucernetlj  this  description  does  not  l>car  out  the  last  proposi- 
tion. The  anchor  plates  are  eoniplete,  and  roundud  by  a 
emooth  edge.  Jlessrs.  Woodward  and  BajTctt's  description 
was  probably  taken  from  a  yoimg  immature  specimetu 

The  Belfast  specimens  somewhat  differ  from  the  description 

I  of  S*  inhiBrenSf  as  the  mouth  has^  in  addition  to  the  circle  of 

ligitate  or  pinnate  tentacles  at  the  extreme  edge  of  the  tlisk,  an 

jner  layer  or  circle  oi  simple  tentaeuJa  immediately  surroniuU 

ig  the  oral  aperture.     These  arc  equal  in  number  to  the 

external  circle,  and  the  anchor  plate  is  not  quite  formed  on  the 

l^odel  of  the  engravings  which  accompany  the  paper  of 

sfessor  WyviUe  Thomson  in  the  '  Mic,  Journal/  loc*  cit. 

They  are  distinctly  aeven-holed,  six  aj^ertures  surroumlinff 

a  central  Qpen'mg,  all  of  which  are  more  oTal  in  form  than 

round  i  the  outer  maryin  is  smooth^  but  the  edges  of  the 

apertures  are  crcnated;  the   anchors   arc  longer  than  the 

plates ;  the  terminating  articulating  extremities  of  the  platea 

fcre  pointed,  and  pierced  by  nuiiierons  smaller  openings,  There 

Iftire  no  projecting  rostra  in  tlic  convex  edges  of  the  anchors, 

which  difter  from  the  S.  Uuvtrima  of  Qnatrefages* 

The  specimens  from  Antrim,  as  Prof.  WyviUe  Thomson 

Btatei,  diBer  from  both  8,  inh^eren^  and  S*  digiiuta  in  the 

^fftct  that  the  anchors  are  very  short  in  the  shafts ;  the  anterior 

or  convex  border  is  marked   by  a  central  depression.    The 

rlengtli  of  the  shaft  ec^uals  the  breadth  of  the  tliikci^  from  tip  to 

i\y.     The  anchor  plates  are   mostly  incomijletc,  but  they 

^  -c  which  are  |  •*\  heliig  obcordate, or  rather 

[,  le^  i:>  half  1^  ion  of  an  oval;   the  edge 

icarest  the  tug  process  being  rectangular  to  tliat 

^projection  aii,*  .  *...^ht.    This  procct«s  has  parallel  side*  and 

rounded  end,  nith  two  or  ihree  rounded  apertures  piercing 

^t  in  a  longitudinal  lino,  each  ;  '     *  *  -  *  ^  ^^^ 

lie  cjci  of  a  needle.    The  a  u»« 

_  *  as  a  pmmi  li  tlio  ^Uruighi  cdgi*  of 

bmekler;  8  m  U.  ,  j  second,  and  1  at  the 

K,  which  is  of  concao  ncarcr  the  greater  conTcxity  of  the 

ield  or  anchor  plates;  the  two  apertnrea  on  the  modiaa 
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line  are  the  largest  on  the  plate^  that  at  the  outer  or  conyex 
border  being  the  larger.  Indications  of  six  other  apertures 
exist,  external  and  towards  the  convex  outline  of  the  shield. 
The  three  apertures  in  the  articular  end  distinguish  it  from 
the  eye-like  slit  of  S.  digitata.  The  shorter  form  of  the 
anchor  and  the  arrangement  of  the  apertures  distinguish  this 
from  all  the  other  species  of  Synapta  described. 

In  conclusion,  the  author  refers  to  his  generalisation  in 
his  paper  on  the  pedicellariae  of  the  Echinodermata,  that  the 
anchor  plates  in  the  genus  Synapta  are  the  analogues  of  the 
pentagonal  plates  of  the  shell  of  Echini  proper  and  the  anchors 
arc  spicula  j  but  the  analogues  of  the  spines  of  Echinidse  and 
Frasteridse  organs  for  locomotion  as  well  as  defence,  bookless 
to  enable  them  to  crawl  out  of  their  burrows.    (See  Plate  I.) 

He  also  presents  his  kindest  thanks  to  Professor  Thomson, 
of  Belfast,  and  M.  J.  P.  Gallienne,  of  Guernsey,  who  have  so 
generously  placed  these  specimens  at  his  disposal,  and  would 
propose  8.  Thomsonii  for  the  Carrickfergus  specimen,  if  not 
previously  described  by  any  other  naturalist. 


7%e  Anatomy  o//Ae  Earthworm. 
By  E.  Sat  Lankester. 

Part  II. 

In  the  last  number  of  this  Journal  the  tegumentary,  mus- 
cular, and  digestive  organs  of  the  earthworm  were  briefly 
described,  the  form  and  structure  of  certain  cesophageal 
appendages  being  more  particularly  noticed.  The  following 
pages  will  be  devoted  to  tiie  consideration  of  the  Reproductive 
system,  and  of  such  secreting  organs  as  are  not  of  necessity 
connected  either  with  it  or  the  digestive  system. 

Segmental  organs. — ^This  name  was  proposed  by  Dr.  Williams,* 
of  Swansea,  for  certain  organs  which  had  long  been  known 
and  appeared  to  exist  in  Annelides  disposed  in  pairs  in  each 
segment  of  the  body.  These  organs  in  the  earthworm  and 
the  Oligocheta  generally  are  in  the  form  of  tortuous  ciliated 
canals,  attached  to  the  diaphragmatic  muscles,  communicating 
by  one  extremity  with  the  exterior,and  terminating  at  the  other 
in  a  free,  open  expansion,  on  to  which  the  cilia  of  the  interior 
of  the  tube  are  oontinaed.    In  the  LimicolsB,  the  walls  of  th^ 

*  'Pba,  Trans./ 1858, 
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.oanal  are  somewhat  thick,  transparent,  and  show  a  cellular 

litructure ;  the  cilia  are  large  aud  vigorous,  and  the  tube  is 

long  and  frequently  closely  bent  on  itself^  so  as  to  j^ivc  tl^e 

appearance  of  a  double  tube*     Gegenbaur*  has  described  a 

,  more  complicated  arrangement  in  the  earthworm,  whieb  I 

'have  not    been  able   fully   to   confirmj    the  great  difficulty 

of  placing  one  of  these  tubes  under  examination  intlie  micrci- 

Bcope,  without  tearing  or  twisting  it  into  evciy  variety  of 

form,  being  one  of  the  chief  causes^  no  doubt^  of  this  dia- 

I  crepaucy. 

According  to  Gegenbaur,  the  segmental  organ  or  ciliated 
canal  of  the  earthworm  is  folded  and  refolded  on  itself  in 
sneh  a  manner  as  to  produce  four  canals  of  ditiei'ent  dimen- 
sions running  parallel  to  one  another,  the  diameter  of  that 
which  belongs  to  the  end  of  the  canal  nearest  to  its  external 
aperture  being  much  greater  than  that  of  the  others.     The 
whole  of  the  canal  thus  bent  and  complicated  is  held  together 
by  a  membrane,  on  the  surface  of  which  ramify  very  numerous 
■  *jlood- vessels,  derived  from  the  abundant   capillaries  of  the 
rdiaphragm- muscle.     In  fig*  4  is    drawn    a    ciliated   canal 
from  one  of  the  terminal  posterior  segments  of  a  large  earth- 
worm.    The  canal  appeared  to  be  folded  on  itself  once,  and 
to  increase  much  in  size  towards  its  external  termination, 
the  walls  increasing  in  thickness  rather  than  the  calibre  of 
the  canal  becoming  enlarged,  whilst  towards  its  interior  ter- 
mination the  tube  was  Tcry  much   smaller,    and   its  walls 
remarkably   thin,   the   interior   being   freely   ciliated ♦     The 
expanded  terminationj  for  which  no  name  is  at  present  in  use 
itt  this  country,  jiossesses  a  structure  of  conspicnouH  hexagonal 
oeUs^  with  distinct  nuclei,  the  surface  being  densely  fringed 
.with  cilia^  M.  D-Udekem  has  proposed  the  name  '*  entonnoir 
[TibratUe -^  for  the  homologue  of  this  expanded  portion  of  the 
[tube,   and  perhaps  the  name  "  ciliated   inductor  "   may   be 
fbimd  a  convenient  though  free  translation  of  thii^  term*     The 
Btwork  of  vesaels  with  which  the  ciliated  canals  arc  connected 
described  by  Gegenliaur,  as  also  by  Dr.  Williams,  vs'ho 
bas  6gured  the   anantomosing  eajnUarics  and  their  saeeuU, 
"^a  small  portion  of  one  of  the  ciliated  tubes  b<  cd 

ith  a  power  of  200  diameters,   the   various  ar.  uj 

rfits  pai'ts  shown  in  PI*  I,  fig.  2,  will  be  ween,     'i  cr 

[jart  of  the  wall  appears  to  be  composed  of  the  tT-  ...aiar 

:i3iiue  (a),  which  IS  bounded  externally  by  a  struc- 

'saa  mcmhrni'          '  '   ^       "    ' 
produced  ^. 
of  Ibc  tube,  Um-  ed,  *pvmg 

♦  'KoU,  *ad  >  ,.. 
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off  few  branches  and  enlarging  at  intervals  into  very  remark- 
able sacculi^  closely  connected  ^-ith  the  tissue  of  the  ciliated 
canal.  The  fluid  contained  in  the  blood-vessels  is  of  a  pale  red 
colour^  and  in  the  sacculi  appears  to  contain  granular  matter. 
The  cilia  of  the  canal  retain  their  vibratile  movement  for  a 
considerable  period  of  time  after  their  removal  from  the  worm, 
and  a  careful  examination  shows  that  they  are  urging  a  liquid 
containing  minute  cells,  granules,  &c.,  towards  the  external 
aperture,  which,  it  should  be  stated,  is  so  minute  as  to  escape 
detection  on  the  surface  of  the  worm^s  body. 

It  can  hardly  be  doubted  that  the  function  of  these  tubes  is 
excretory,  and  not  respiratory,  as  sometimes  supposed ;  and, 
indeed,  this  appears  now  to  be  conceded  by  many  distinguished 
anatomists.  The  glandular  walls  connected  with  the  sacculi 
of  capillary  vessels  present  all  the  essential  parts  of  a  kidney, 
and  it  is  as  such  that  they  must  be  considered.  The  ^'  ciliated 
inductor '^  undoubtedly  removes  a  certain  quantity  of  the 
perivisceral  fluid  from  the  body,  but  by  so  doing  it  assuredly 
does  not  assist  the  oxygenatioi^  of  the  red  fluid,  which  may  be 
called  the  blood.  For  the  views  which  have  been  entertained 
on  this  subject,  I  must  refer  the  reader  elsewhere,  to  such 
papers  as  that  of  Gegenbaur,  of  Williams,  and  the  researches 
of  lyUdekem  and  Claparede.  Drawing  a  conclusion  merely 
from  structural  grounds,  the  ciliated  canals  of  the  Oligo- 
cheta,  and  hence  of  all  Annelida,  can  only  be  considered  as 
primarily  excretory  organs  or  kidneys;  the  facts  which  will 
be  hereafter  detailed  with  regard  to  the  difiercntiation  of 
these  canals,  adding  also  a  certain  amount  of  weight  to  the 
structural  argument.  The  ciliated  canals,  therefore,  of  the 
earthworm,  may  be  considered  as  inversions  of  the  integument, 
similar  in  ftmction  and  essential  points  of  structure  to  the 
kidneys  of  higher  animals.  In  the  Lumbricus,  a  pair  of  canals 
of  similar  structure  exists  in  every  segment  of  the  body  but 
the  first.  In  the  Naiidse,  the  beautiful  and  elaborate  researches 
of  D'Udekem  and  Claparede  have  shown  that  in  the  genera- 
tive segments  of  the  body  they  are  modified  so  as  to  form 
"vasa  deferentia"  and  *' Fallopian  tubes."  Whether  this 
arrangement  obtains  in  any  manner  in  Lumbricus  remains  to 
be  considered. 

Mucous  pores. — In  the  cuticle  of  the  earthworm  a  system 
of  very  minute  canals  exists,  which  was  briefly  referred  to 
in  treating  of  the  tegumentary  system,  and  which  might  either 
be  described  in  connection  with  the  respiratory  mechanism,  or 
here,  if  we  regard  these  ducts  as  excretory  pores.  Fig.  8, 
PL  II,  shows  a  vertical  section  of  the  integument  of  Lumbricus^ 
taken  from  the  posterior  part  of  the  body,  where  the  coloni 
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matter  is  deficient.  The  tMn  ^troctiii'eless  epidermis  (tt)  is 
seeti  to  be  underlaid  by  a  somewhat  fibrous^  but  more  or 
ItJss  homogeneoua  tissucj  in  wbieli  are  excavated  a  scries  of 
canals  of  great  minuteness^  but  auffieient  to  form  a  most 
extensive  communication  between  the  perinsceral  lltiid  and 
tlic  exterior*  These  eauals  branch  much  in  the  same  wav  aa 
tJie  interstitial  canals  of  dentinal  tissue,  and  indeedj  present 
a  very  marked  resemblance  in  arrangement  and  form  to  tho 
tubules  of  the  teeth.  Whether  the  communication  of  their 
contents  with  the  surface  is  direct  by  orifices  in  the  epidermis* 
or  whether  it  takes  place  by  a  process  of  osmosiSj  appears  to 
be  uncertain.  It  is  undoabtediy  through  these  minute  canals 
which  exist  throughout  the  integument  of  the  earthworm, 
that  water  passes  to  the  perivisceral  cavity,  and  a  denser  fluid 
passes  out^  though  it  appears  that  the  setigcrous  glands 
lirietiy  noticed  in  iny  last  paper,  also  secrete  a  fluid  of  con- 
siderable density^  which  is  stated  by  Dr,  Williams  to  have  a 
remarkable  power  of  absorbing  oxygen  from  the  atmosphere* 
Tins  is  no  doubt  a  valuable  and  convenient  property  in 
the  mucous  secretion,  but  1  have  not  been  able  to  test  it  in 
any  way,  and  cannot,  therefore,  confirm  Dr.  Williams's  state- 
ment.  The  eonsidei^tion  of  the  respiratory,  vascular,  and 
nervous  systems  of  the  earthworm  must  be  deferred  for 
the  presenti  and  the  much*disputed  organs  of  reproduction 
noticed. 

OiiGAxs  OF  llEFRonucTmN, — It  is  impossiblc  here  to  review 
the  various  errors  most  pardonably  made  by  some  of  tho 
earlier  writers  on  this  subjeet  |  Home,  Morren,  Dngcs,  and 
others,  were  misled  by  the  presence  of  parasites,  and  by  tlie 
absence  of  any  conspicuous  true  ovaiy,  into  all  kind»  of 
mist&kcs.  The  papers  of  M,  D'Udekcm  and  Dr.  Ilerin^, 
whoie  truth  and  accin-acy  is  denied  by  Dr.  Willi ams^  wlul&t 
seeking  to  support  an  untenable  theory^  have,  however, 
made  the  field  clear,  and  the  discovery  of  the  true  ovaries 
due  to  >I.  D'Udekcm,  has  rendered  the  appreciatioji  of  tlie 
rest  of  the  *'  genitalia"  a  comparatively  easy  task- 

Tt'sles  and  Stminai  Vedf'ie. — The  testes  have  been  de- 
peribcd  with  rn-  by  Dr.  Ewal' 

Jiut,  by  Home  ni*  been  led  to  r 

srmtnnl   ve4«iele» ;    whilat  he  adU    certain  very 

lie*,  which  they  contain,  the  true  testes.      DT^  ^    - 
the  cotitrary.  regarded  tho  setuinal  vesicles  of  1 1 

""         ,1  to  do,  as  the  male  ^landolar  ^r  -m  . 

pairs    (PL   I,   figs.    1,   3),    tin     .u.tiii: 
wkitdi  is  t^Aiobcd,  pltle<^d  in  the  elev«Eith  and  tw^slTib 
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meuts.  In  structure  each  is  a  membranous  bag  of  very 
considerable  vascularity,  composed  of  a  delicate  fibrous 
tissue,  and  an  internal  secreting  surface,  the  whole  being 
distended  with  its  contents,  which  arc  zoospcrms  in  all 
stages  of  development.  The  fibrous  tunic  of  each  pair  of 
testes,  which  appears  to  be  slightly  elastic,  is  continued 
across  the  median  line,  forming  in  each  case  a  sac,  which  viay 
be  considered  as  a  '^  seminal  veside,^^  the  lobulated  glandular 
bodies,  in  each  case,  being  somewhat  apart;  the  fibrous 
sheath  connecting  the  two,  and  forming  the  delicate  sac  or 
bag,  envelopes  the  expanded  termination  of  two  efferent  tubes. 
This  bag  is  extremely  delicate,  and  easily  ruptured ;  though 
no  very  large  accumulation  of  spermatozoa  ever  takes  place 
in  it,  yet,  in  position,  it  is  a  seminal  vesicle ;  the  connec- 
tion between  it  and  the  lobulated  testicle  on  either  side  is 
considerably  constricted.  The  testes,  then,  in  the  earthworm, 
consist  of  a  double  pair  in  the  eleventh  segment,  connected 
by  their  fibrous  sheath  with  one  another,  and  with  the  ex- 
panded termination  of  the  vasa  defcrcntia,  and  of  a  single 
larger  pair  in  the  twelfth  segment  similarly  connected. 

The  contents  of  the  testes  are  very  remarkable,  and  were 
the  cause  of  numerous  errors  as  to  the  true  nature  of  those 
bodies.  Cysts  of  Gregarinidae  (Monocysiis  Lumbrici),  and 
free  individuals  of  the  same  parasite,  as  also  of  the  Anguillula 
Lumbricij  abound.  The  development  of  the  zoosperms  is  very 
apparent;  they  can  be  traced  from  the  form  of  a  minute 
cell,  up  to  the  aggregations  of  ciliated  vesicles,  which 
eventually  disperse  (figs.  7 — 11,  PI.  I).  With  regard  to  the 
testes  or  appendages  of  the  seminal  vesicles,  as  Dr.  Hering 
considers  them,  it  appears  to  me  that  that  author  has  de- 
scribed a  more  general  communication  between  them  and  the 
sac  enveloping  the  termination  of  the  vas  deferens  than  exists, 
since  a  constriction  shuts  off  what  I  believe  to  be  the  testicle 
from  the  seminal  vesicle  or  sac.  M.  D'Udekem  appears 
unfortunately  to  have  overlooked  the  presence  of  the  seminal 
vesicle  altogether. 

Vasa  deferentia. — ^Thesc  were  discovered  by  M.  D^Ude- 
kem.^  They  consist  of  a  pair  of  ciliated  tubes  commu- 
nicating with  the  exterior  in  the  fifteenth  ring,  and  ^bifur- 
cating  in  the  twelfth,  so  that  each  of  them  has  a  pair  of 
anterior  terminations.  These  are  expansions  of  the  tube, 
excessively  fragile  and  delicate,  as  also  are  the  tubes,  thickly 
ciliated,  very  vascular,  and  enveloped  in  the  sacs  or  seminal 
vesicles,  formed  by  the  fibrous  sheath  of  the  testicles,  s^pair  in 
each  sac  (figs.  1^  8,  PI.  I;  fig.  1,  PI.  II).  The  expanded 
•  'Hem.  de  I'Acad,  Roy.  de  Bnij^elles/  1866, 
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termination  and  the  ciliated  tube  bring  forcibly  to  mind  thci 
ciliated  tubes  devoted  to  excretory  purposes;  but  as  thea 
also  exist  in  tbe  same  segments  as  tbe  vasa  deferentia,  wi 
arc   apparently  prevented  from   considering   the    latter   ai 
tnodifications  of  the  former^  though  wc  have  no  such  difficult j 
in  the  case  of  the  Limicolae*    The  structure  of  the  cKpauded 
**  ciliated  inductors ''  of  the  vasa  deferentia  is  merely  a  pave^ 
itient  of  polygonal  cells,  excessively  delicatCj  and  most  easil} 
ruptured  and  destroyed*     The  continuation  of  this  epitbclia 
membrane  into  tbe  duet,  and  the  continuity  of  tbe  fibroii 
sheath  of  the  seminal  vesiclcj  and  the  structureless  membrane 
forming  the  external  envelope  of  the  ductjare  seen  in  fig,  12J 
PL  IL     Their  preseneej  as  that  of  the  vasa  dcfcrentia  thetnJ 
selveSj  appears  to  have  escaped  all  observers  previous  to  ~  ^ 
D'Udekem,  and  also  one  since,  Dr*  Williams. 

The  Ovaries, — The  diseovery  of  the  ovaries  of  the  earth-J 
worm  is  also  due  to  M*  D'Udekem;  they  have  since  been 
described  by  Hering,  and  may  be  found,  by  a  careful  examid 
nation  of  the  thirteenth  segment  of  the  worm,  situated  on 
the  inner  ventral  surface,  close  to  the  nervous  chord  (fig,  1» 
PL  I,  fig*  3,  PL  II)*  ThiSj  however^  becomes  almost  an  impos- 
sibility without  the  use  of  spirits  of  winc^  by  wbich  these 
otherwise  transparent  and  very  minute  bodies  are  coagulated, 
and  rendered  visible.  There  is  no  difficulty,  when  their  n  atu  r 
is  consideredj  in  understanding  bow  the  presence  of  thi 
oi^ans  has  been  overlooked,  and  others  mistaken  for  them 
The  ovaries  of  Lumbricus  are  never  more  t!»au  ^-th  of  ut 
inch  in  leugtli,  and  consist  of  a  \crj  fine  strueturelesit  memJ 
brane  in  the  form  of  a  conical  tapering  sac,  provided  wit! 
minute  blood-vessels  and  enclosiug  ova  in  all  stages  of  devi 
lo^jmeut,  those  situated  in  the  narrow  part  being  tbe  mo8| 
advanced.  By  one  extremity  the  ovary  is  attach cil  t^>  thi 
diaphragm  between  the  twelfth  and  thirteenth  compart-^ 
nientft,  the  other  is  free  and  tapering,  being  aoroetimi 
terminated  by  minute  papiUie  {fig.  3,  PL  II),  the  function 
which  is  indetermiuahle.  The  relative  size  of  the  ovaric 
id  Lumifrints  ia  a  remark r\ hi**  fact,  when  we  consider  thi 
cise  which  these  bat]:  n  in  Tubiftw^  Euajres,  uni 
other  LimicGi^B,  Dn  W  denies  tlio  existence  of  the 
bodies,  and  asa^erts  that  hoth  Hering  and  I)*lJdekem  ImM 
dwKTibcd  w1'"*  *^-'-*  '^'l  not  sec.  It  is  baldly  neceauu'y 
mi*  a(f:au  i  i-ally  to  confirm  thodo  autbora'  atal 
m-    "         '  •     *'     r  V     . '     '• 
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light  on  the  homologies  of  its  reproductive  organs.  They  are 
attached^  one  on  either  side  of  the  nervous  chords  to  the  walls 
of  the  body^  in  the  fourteenth  segment^  having  each  an 
orifice^  in  close  proximity  to  the  pores  of  the  setae  of  the 
inner  series.  At  their  insertion  they  are  fine^  delicate  tubes^ 
but  gradually  expand,  and  terminate  in  very  widely  opened 
ciliated  receptacles,  attached  to  the  diaphragm-muscle,  sepa- 
rating the  thirteenth  from  the  fourteenth  segment,  in  which 
there  is  an  orifice  on  either  side  formed  by  these  ducts  (fig.  1, 
PI.  I,  fig.  2,  PI.  II).  They  frequently  contain  ova  in  an 
advancing  state  of  development.  In  the  structure  of  these 
smaller  ducts,  about  -^th  of  an  inch  in  length,  we  are  again  re- 
minded of  the  ciliated  segment  organs,  a  pair  of  which,  how- 
ever, with  all  their  normal  attributes,  exist  in  the  ISth  and 
14th  rings  of  the  body,  as  in  all  others.  The  ova  from  the 
ovary  drop  into  the  oviduct  without  any  direct  communica- 
tion between  the  two,  the  ciliaiy  movements  being  sufiScient 
to  impel  the  ova,  as  also  the  ciliary  movements  of  the  ciliated 
inductors  of  the  spermatic  ducts  are  sufficient  to  urge  the 
spermatozoa  from  the  sac  formed  by  the  extension  of  the 
fiorous  sheath  of  the  testicle. 

Spermatic  Reservoirs  or  Spermatheca. — Situated  on  either 
side  in  the  line  of  the  exterior  setigerous  glands,  in  the  10th  and 
also  the  11th  ring,  is  a  pair  of  small  globular  sacs,  having  a 
somewhat  dense  though  very  vascular  wall,  and  a  pedunculated 
base,  the  peduncle  being  a  hollow  canal  communicating  with  the 
exterior  by  very  obvious  apertures,  between  the  9th  and  10th, 
and  10th  and  11th  rings.  The  contents  of  the  sacs  are  fully 
developed  spermatozoa,  and  their  function  is  to  retain  the 
seminal  fluid  received  in  copulation,  and  to  emit  it  again,  upon 
the  ova  when  those  bodies  are  deposited  in  the  egg-capsule 
(PI.  I,  fig.  10,  PI.  II,  fig.  1).  In  colour  they  are  much 
brighter  and  whiter  than  the  testes,  which  are  discoloured  by 
the  numerous  impurities  they  contain.  Dr.  Williams  ignores 
also  the  existence  of  these  oi^ns,  which  have  been  known 
for  many  years,  and  were  fully  described  by  both  D'Udekem 
and  Hering."**" 

External  Organs. — Having  thus  reviewed  the  essential 
oi^ans  of  reproduction,  the  ovary  and  testis,  and  their  ducts, 

•  The  accuracy  of  D'Udekem's  and  Hering's  obseirations  is  confirmed 
bj  Mr.  Busk,  who,  M.  Clapar^de  states,  informed  him,  as  he  also  has  told 
me,  that  be  had  independently  ascertained  the  same  facts  as  they  had.  A 
very  interesting  and  valuable  criticism  of  the  papers  of  MM.  D*Udekem, 
Heringy  Carter^  and  Williams,  is  to  be  found  in  one  of  the  chapters  of  M. 
Clapar^*i '  Eeoherches  sur  les  Annelides,  Turbellaries,  &c.'  Geneva,  1861. 
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and  the  spermatic  reservoirs^  the  apertures  of  the  ductft  may 
be  deHCribed.  An  excellent  drawing  of  these  is  given  bv 
Hering,  from  a  specimen  of  the  epidermis  of  the  wormj  whieli 
he  obtained  bj  maceration  (PI,  II,  fig.  C).  The  observations 
may  readily  be  repeated,  if  s^pirit  be  nsed  first  to  harden  the 
cuticle*  Two  series  of  double  apertures  are  then  seeti  on 
either  of  the  median  line  belonging  to  the  seise.  Between  tlic 
9th  and  10 tb  ring,  and  lOtb  and  11th,  the  apertures  of 
the  spermatic  reservoirs  are  observed.  In  the  14th  seg- 
ment between  the  two  series,  on  either  aide,  is  the  aperture 
of  the  oviduetj  and  in  the  fifteenth  segnientj  in  connection 
with  a  large,  well-marked  development  of  the  integument  do 
either  side,  is  the  aperture  of  the  vaa  deferens.  No  apertures 
to  the  ciliated  canals  can  be  detected,  which^  however,  exist 
nearer  the  median  line  than  any  of  the  pores  drawn.  It  will 
be  observed  with  regard  to  the  apertures  of  the  st-ininal  re^er- 
voirSj  vasa  deferentia,  and  ovidnctSi  that  they  all  exist  in  a  line 
between  the  exterior  and  interior,  or  lateral  and  ventral  series 
of  setse,  whiUtj  as  before  stated,  the  apertures  of  the  ciliated 
canals  are  between  the  two  ventral  series  of  setae. 

In  addition  to  the  pores  just  mentioned,  an  exterior  organ 
of  generation  is  found  in  the  ciogulum,  a  glandular  mas^  sur- 
rounding the  segments  from  the  29th  to  the  S6th  incltisiTe. 
Its  structure  has  been  before  alluded  to  in  connection  with 
the  tegumentary  system ;  a  portion  is  figured,  higldy  mag- 
nified (PL  II,  fig*  4),  show  big  the  papilise;  and  the  whole 
organ  is  shown  in  Fh  II,  fig.  7- 

Capsulo-genQm  G/flfi^/^,— Besides  the  regular  glands  deve- 
loped on  the  parietcs  of  the  body,  the  earthworm  exhibits 
numerous  glands,  dc^itined  in  all  probability  to  form  the  e^!^- 
capanle»  in  which  both  mosperras  from  the  spcrmut 
voirs  and  ova  are  deposited.     These  glands  were  first  1 

by  M.  D'Udckem,  who  figures  them  in  his  beautiful  and 
elaljoratc  paper*  They  arc  merely  an  cxceasive  development 
of  the  setigerous  glands  of  the  ventral  or  inner  scries,  occur- 
ring ill  the  9th,  lOtli,  lltb,  12th,  and  13th  ring;?  of  r  \  '  . 
The  ivhite  colour  and  thick  fleshy  look  wbirli  \^  s  5 

D^  bout  the  exterior  oi^  t  tUa 

d-  lit   of   the    eap«iila-^"  j    the 

€'^  nou;H  glatidit  have  cverj*thing  or  anything  to  do  with 

tl*c  ;.  .*.„aion  of  theegg-Crtp»u1f''''  ^  -^^^  difficult  ti^i'^^-ntnc; 
but  the  supposition  of  M.   I)  h  so  |  and 

coiuesi  from  so         *  ' 

oeivcd  until   ji 
capiulo-g€iioii%  giAi^d^  ii 


a   thick  gUiiy  liquiU^  couiaifiiiig 
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mmute  granules.  It  has  betn  suggested  th&t  the  cryttallitie 
body  oontained  in  the  anterior  cEsophageal  pouch,  described 
in  the  last  number  of  this  Jounial,  supplies  a  certain  amonut 
of  lime  to  assist  in  the  formation  of  the  egg-capsule ;  but  this 
view  hait  not  the  least  foundation  in  fact^ — as  there  does  not 
appear  to  he  any  comraunication  between  the  cesophagcal 
pouches  and  the  exterior^  excepting  possibly  througli  the 
intcfttioal  canal.  The  capsuli-genous  glands  (e),  the  ciliated 
tubes  {a)t  the  efferent  male  duets  {c)j  the  o%'iduct  (d),  and  the 
spt-rmatic  I'tiservoirs  (j&),  are  seen  in  PL  II,  fi^c.  L 

(VxifioH  a  fid  FarfunimL — Almost  as  little  h  known,  as  far 

as  L  lie  enrthworm,  of  the  former  of  these  processes  aa 

oft        n\     An  exchange  of  ^oosperms  is  effected  by  the 

mutual  juxtaposition  of  the  pores  of  the  epermatic  reservoirs 

and  tlio&e  of  the  efierciit  ducts*     How  the  passage  of  tlie 

seminal  fluid  takes  place  is  not  exactly  understood.      Por- 

''  the  cuticle  everted  in  the  form  of  a  temporary  copula- 

rati  have  been  found  attached  to  the  apertures  of  the 

I  it>a  iicfereiitia  in  large  worms ;  but  tliese  are  by  no  means 

persiiitent.    Again,  with  regard  to  the  manner  of  the  formation 

of  the  egg-capsule^  we  are  in  total  ignorance,  though^  judging 

from  analogyj  we  may  conceive  it  to  be  formed  on  the  exterior 

surface  of  the  worm,  its  body  ser\iDg  as  a  mould*     Whilst 

\W  drawii  ' r  through  the  so^formed  saC;j  ova  and 

JUS  are  <  1,  and  the  capsule  is  in   some   way 

The  suly^'ctj  lioweveFj  is  one  which  requires  ranch 

itiuijj  attended  as  it  is  with  so  many  and  almost  in- 

ijle  dilliculties. 

rs  qJ"  the  Reproduciwe  Organs, — ^I  wish  now  briefly 
the  homulogical  relations  of  the  earth worm^  repre- 
'  ^vp/a  Terrkola^  aud  the  QligochtBia  Limt- 
c  and  anatomy  have  been  so  ably  ami 
:ited  by  Claparede,*  and  D^Udekem*     In 

^, . 1      . ; .  ',  J^iiitjreSf   Si  y  to  driluSf  Pa  chy  liri  ius^  &c . , 

tbem!  authors  hare  found  that  the  ciliated  canals,  of  which  (as 

ill  the  earthworm)  a  pair  exists  in  each  segment,  are  deficient 

in  certain  rinii^h  of  the  body  appareritly,  and  these  scgmcLits 

ii  contain  the  spermatic  reservoirs,  the  vasa 

rlie  oviducts,  and  generally  the  first  five  or  six 

j:mcrits»      The  tbllowing   table*   taken    from    M. 

.  ._j._    ,.  o  *  Hecherches  Anatomiques  sur  Ics  Oligocht^tes/ 

p»  6i2^  illustrates  this :  s  means  ordinary  segment  organ j  r 

wpsrrm  reservoirs^  u  oviducts,  and  c  efferent  canals. 


iftu; 


iOi 


*  Il^dicrclict  lUf  Ics  Oligochctcs/  i^^%.   Geneva, 
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Gegenbaur,  describiDg  the  ciliated  canals  of  Liimbricus 
and  Scenurie,  stated  tliat  51  •  D^Udekenij  in  cousidcring  that 
the  seg^ment  organt  wer«  wanting  in  the  generative  segments 
of  Tubifex,  was  wrongs  and  that  the  efferent  canals  which  he 
deBcribed  were  ovXj  enlarged  segment  organs.  Dr.  Williams^ 
of  Swansea,  soon  after  tliis,  made  known  his  TiewSj  which  are 
embodied  in  a  paper  in  the  *  Philosophical  Transactions '  for 
1B58,  He  certainly  has  the  credit  of  having  appreciated  the 
fact  that  the  Me^meni  organs  in  the  Limicoi^  are  in  rtrtain 
segment B  developed  into  efferent  canals  of  the  reproductive 
system  :  but  in  attempting  to  go  beyond  this  that  anthor 
has  been  led  into  many  errors  and  inaeciiraciesj  and  his 
paper  has  been  well -sty  led  by  f/hiparede  '^uneehafaudage  an- 
<lacit:ux  et  pen  solid."  He  at  temp  ted  to  show  that  not  only 
were  the  effereut  eanak  modiii  cations  of  the  segment  organs, 
but  that  the  essential  glands,  the  ovary  and  testis,  were 
developed  from  them — a  proposition  which  jai*s  against  all 
homologies  of  the  reproductive  organs,  from  the  protozoa 
upwards.  To  further  hh  view.  Dr.  Williams  published  a  mostj 
remarkable  account  of  the  genitalia  of  the  earthworni,  and  de- 
preciated the  aecnratc  observations  of  Ileriugaiid  D'Udekem  ; 
aUernating  testes  and  ovaries  of  large  sis&e  were  discovered 
with  couHpieuoust  apertni-e}*  externally,  whilst  the  real  ovaries, 
the  oviducts,  siperniatic  reservoirs,  and  eit'erent  canals,  were 
cfiiireli^  '        II  ..istcncedcmed.    1  should  iiothinc 

thus  (  Dr.   William«i**<  iuaccuraeics  bad 

ntvr    hi  quoted  and  ap- 

pnoitisn  i,  *  Rynier  Jonea' 

ADiinal  Kingdom/  a  work  which  i*  much  retul  and  consulted 
by  students  of  comparative  anatomy. 

Seeing,  then,  that  the  segment  organs  are  deGctcut  in  the 
•Cgmctitscoutatuiug  tbi         '  .'    '"        t 

<3an:d»j    amongst    tde    i  i 

atmcture    they    are    all   vrry    mtuiiar    i  i 

concluded   that   the   ovidu-ts     sperm*ri     . 
cut  conalsj  aro  the  n;  <a8  of  the  ^  ; 

the   oacutiftl   orpns,    mi   ^kjuiw^  huTixig    uuvuujl^    vu   uo' 
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itith  the  modification.  This  is  the  view  advanced  by  M, 
Clajiart'de,  iind  universally  received,  with  regard  to  the 
Lhnieifhtu  oiifforhdt'i.  What  may  be  the  relations  between 
th^  segment  ori^aiiB  of  the  Terricolse  and  their  efferent  duetto, 

the  que&tian  whieh  now  occurs.  M*  Claparede,  at  the 
elusion  of  his  *  Recherches,^  briefly  refers  to  this  question, 
merely  to  mention  its  dif&culty^  and  to  promise  a  future 
attempt  to  answer  it* 

In  every  segment  of  the  earthworm  hut  the  first  we  have 
n  normal  segment  organ  opening  near  the  median  ventral 
line^  and  in  the  lOth,  llthj  14thj  and  15th  rings  we  have  the 
apertures  placed  more  laterally  (always  beyond  the  first  series 
of  bctx)  of  the  sperm  reservoirsj  the  efferent  canals,  and  the 
uvidyet*, — organs  presenting  marked  and  decisive  points  of 
Hiinilarity  in  structure  to  the  uorraal  segment  organs,  and 
also  to  the  eorrespouding  modified  segment  organs  in  the 
Limicolctt  Are  not,  then^  the  efferent  duets  and  sperm 
rej«ervoirs  of  the  earthworm  modified  segment  organs?  It 
is  hardly  jioasible  to  deny  the  probability  of  this,  in 
the  face  of  the  similarities  of  structure  and  general 
homalop:ies  existing  between  the  Limicolai  and  Terri- 
cohe>  wliich  would  be  totally  upset  were  we  to  conceive  that 
the  reproductive  ducts  of  each  are  constructed  upon  entirely 
different  plans*  Assuming,  then,  that  the  efferent  duets  of 
Lumbrico&  and  its  spermatic  reservoirs  are  modified  segment 
organs,  and  the  iiciual  homologues  of  the  segment  organs  are 
ilucti*  of  thi-  Llmicuhe,  we  can  only  account  for  the  presence 
of  twu  segmeui  organs  in  a  single  segment — a  normal  and  a 
modified  one— by  conceiving  the  typical  number  of  segment 
oi^ans  in  the  oli^oehet^  generally  to  be  four  in  each  segment, 
a  p  :  I  -,  ^ij^^^  Qjjp  gj,  (jqiIj  ^^f  ^^iiieJi  may  }^q suppressed 

or  Pi.  n /fig.  5)  ]  as  also  wcliave  four  set igcrous 

gluiitLs,  ol  wiiuli  one  pair  may  be  suppressed.  In  the  Limi- 
eohe  hoih  \mr»  of  segment  organs  arc  suppressed  iu  the  first 
six  argraeuts,  and  a  shtffte  pair  throughout  the  rest  of  the 
body.  In  the  Terricolfe^  on  the  contrary,  both  pairs  are  absent 
Qjil^  in  the  first  anterior  segment,  whtUt  one  pair  is  sup- 
prt"j<»ed  throughout  all  the  other  segments  excepting  those  very 
va^riilfir  tnul  weU-nourished  segments  containing  the  "  geni- 
tal r  I  whieli  the  seeoiul  pair  of  segment  organs  here 
uir  ^  ,  d,  is  connected,  Tliis  view  of  the  case  is  farther 
bnnie  oat  by  tlie  presence  of  a  double  pair  of  wliat  may  be  coiu 
sidered  as  modified  segment  organ?*,  in  each  segment  of  the 
leech  and  perhapji  home  other  Annelids,  Seeing  that  the  ovary 
or  the  le*tJit,from  ihe  protozoon^w  ith  its  nucleus  and  nucleolu 
up  to  maji  liitBsclf,  are  homologous  structures  in  each  grou{ 
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the  animal  kin^donij  being  specialised  developments,  and  not 
modifications  of  esiistiug  structures,  the  hooiulogiea  of  the 
reproductive  organs  of  the  earthworm  may  be  considered  asi 
satisfactorily  ascertained,  the  testes  and  ovaries  being  the! 
Iioinolo^iies  of  testis  and  ovury  in  all  other  animals^  and  the 
eflereiit  canals  and  sperm  reservoirs  the  homologues  of  tbe^ 
system  of  ciliated  carials  or  segment  organs  common  to  moit^ 
Annelida^  and  remarkable    in  the   group  of  oli^i^ochetes  aa  I 
being  developed  into  auxiliarj'  organs  of  reproduction  * 

In  PL  Ilf  fig.  3^  Dn  ideal  typical  segment  of  au  oligochieta  * 
is  drawn.  Suppress  the  pair  of  canals  attached  nearest  the 
ventral  surface,  and  the  type  of  the  Limicolous  group  is 
obtained*  Conceive  the  exterior  pair  converted  each  into  a 
blind  saCj  and  the  type  of  the  segment  containing  the  sperm 
reservoirs  in  Lumbnciis  is  seen.  Imagine  tlirce  such  tubes 
as  the  exterior,  blended ;  and  the  bifu rented  ciliated  vas 
deferens  of  Lumbricus  results,  whilst  both  are  suppressed 
altogether^  to  form  the  anterior  segments  of  the  Limieolie,  or 
letl  almost  without  modification  to  form  the  fourteeutlt 
segment  of  the  earthworm,  with  it$  oviducts  and  segment 
organs* 

Recapitnhtfwn, — The  generative  organs  of  the  earth %vorni 
consist  of  two  pairs  of  testes^  situated  iti  the  eleventh  and 
tweUth  segmeut**,  connected  with  tvto  seminal  vehicle?!;  u 
pair  of  bifurcated  ciliated  vasa  deferentia^  connected  with 
each  testis  by  means  of  a  ciliated  receplaele  enveloped  iu 
the  iibrons  shi-ath  of  the  testis^  aud  opi'iung  iu  the  fiftL^cnth 
iegmcnt;  a  pair  of  minute  tran^psnent  ovaries  i^ituated 
in  the  thirteenth  segment,  opposite  the  orifices  of  two  ovi- 
ducts placed  in  the  fourteenth;  a  pair  of  spermatic  reservoirs 
in  the  tenth  aud  eleventh  segments:  five  paimof  ciipsnlo*genout 
glands,  and  the  cingulunL  The  sperm  re^ervoira,  the  oviducts, 
and  vasa  deferentiu,  are  honiohigou^  with  the  same  organs  of 
the  Liraicolte  (Naiidft!),  and  are  tlic  modifications  of  a  series 
of  segment  organs  suppressed  in  other  annnli,  The  normal 
se;^^ment  organs  exist  in  all  segmetit!*  but  the  first  two^  and 
form  an  inner  series  which  in  wuppn'*!*cd  In  the  Limieolse, 
whoee  segment  organs  are  the  representatives  of  the  exterior 
ceriea  suppreised  in  all  but  six  isegraeiits  of  the  Terrieolie. 
All  the  ttegtnent  orgaaa^  bowevcfi  should  be  considered  as 
homologous* 

*  Iu  tlie  LimJcf}!^  it  ftppnun  to  bo  (lie  tnleriur  lenes  of  xcj^itnt  r>rj;iia% 
er  tlioxT  witirli  form  tlxs  uortnfti  cllmfeil  tubes  ia  tlie  Terricoltti  wUicli  Aip 
iti|>prri»6<i 
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Mrith  the  modification.  This  ia  the  view  advanced  by  M. 
Cliif>arctk%  arid  universally  received^  witli  regard  to  the 
Lhmadom  oiigochetrs.  What  may  be  the  relatious  between 
the  si^ment  orgaos  of  the  TerricolK;  and  their  efferent  ductss^ 
is  the  qucfition  which  now  occurs.  M,  Claparedc,  at  the 
comclusion  of  his  *  Recherchesj'  briefly  refers  to  this  question, 
merely  to  njention  its  diffieulty,  and  to  promise  a  future 
attempt  to  answer  it. 

Ill  every  segment  of  the  earthworm  but  the  first  we  have 
a  normal  seg^ment  organ  opening  near  the  median  ventral 
line,  and  in  the  10th,  11th,  14th,  and  15th  rings  we  have  the 
apertures  placed  more  laterally  (always  1)cyond  the  first  series 
of  seta?)  of  the  sperm  reservoirs,  the  efferent  canals,  and  the 
ovidtietSj^ — organs  presenting  marked  and  decisive  points  of 
similarity  in  structure  to  the  normal  segment  organs,  and 
also  to  the  eorresponding  modified  segment  organs  in  the 
liimicalee.  Are  not,  then,  the  efl'erent  ducts  and  sperm 
rtMM^rvoirs  of  the  earthworm  modified  segment  organs  ?  It 
b  liardly  possible  to  deny  the  probability  of  this,  in 
the  ff!i^r  of  the*  similarities  of  strnctm*e  and  general 
■%  between  the  Limicolse  and  Terri- 
be  totally  upset  were  we  to  conceive  that 
Lctive  ducts  of  each  are  constructed  upon  entirely 
■-'--.  Asfiuming,  thcn^  that  the  efferent  duct8  of 
:  its  spernuitic  reservoirs  are  modified  segment 
ital  hornologues  of  the  segment  organs  are 
jlajj  we  c*in  only  account  for  the  presence 
urgans  in  a  single  segment — -a  normal  and  a 
'  ^v  rijnceiving  the  typical  number  of  segment 
hetfc  generally  to  be  four  in  each  segment, 
>iiii!^  one  or  both  of  which  may  be  suppressed 
I'h  11,  fig.  5)  ;  as  also  we  have  four  setigerous 
■ir  may  be  suppressed.  In  the  Limi- 
Lut  or*;?aii8  are  suppressed  in  the  first 
L  single  pair  throughout  the  rest  of  the 
,.  * .  k  ^  ► .  I'  nlar,  on  the  contrary,  bMh  pairs  ai*e  absent 
Qntjf  iu  the  TwaI  nnxtvu^t  segiuent,  whikt  one  pair  is  sup- 
'    *  V  "    '  .    .  ' !  !  1  ents  excepting  those  very 

rLs  containing  the  "  geni- 

atcund  ]_>au'  of  segment  organs  here 

led,     I'his  view  of  the  ease  is  fnrtlier 

1  e  of  a  (1  ouble  pair  of  what  may  be  con- 

.  sttif'iit  orguuM,  in  each  segment  of  the 

(ue  other  Annelids,    Seeing  tbat  the  ovary 

.^  itb  its  nucleus  and  nucleolu 

.  > us  strne tm*es  in  each  grou| 
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yellow  tinge  which  ia  observable  in  most  samples  when  fij« 
mixed.  Another  veiy  important  point  is,  that  it  seig  much 
quicker  than  if  only  mixed  as  wanted^  and  there  is  very  little 
waste*  Ail*  bubbles  also  escape  more  rapid ly,  I  do  not 
use  beat  cither  to  the  balsam  or  the  glass  slide,  nor,  in  fact, 
in  any  part  of  the  process*  My  custom  is  to  save  up  a 
number  of  objects  for  mounting,  and  then  pnt  np  a  quantity 
at  any  favorable  opportunity.  Those  which  have  been  im- 
mersed for  some  time  in  turpentine  need  only  to  be  rinsed 
in  a  little  perfectly  clean  turpentincj  placed  in  a  proper  position 
on  the  glass  slidej  a  sufficient  quantity  of  balsam  dropped 
from  (he  lip  of  the  half -ounce  boHle^  and  then,  by  the  aid  of  a 
pair  of  forceps,  the  cover  laid  gently  over  without  delay* 
Except  in  rare  cases^  the  cover  slionld  not  be  put  under  pres- 
sure  after  being  ouce  laid  oUj  as  many  objeets  ai*e  liable  to 
be  distorted  by  pressure  whilst  the  balsam  is  setting*  A« 
soon  as  a  number  of  slides  have  been  finished  they  may  be 
labelled  and  arranged  (flat  of  eourse)  in  the  cabinet^  and  will 
require  no  further  attention*  In  a  few  daysj  or  at  most,  a 
week,  the  slides  may  be  safely  used  with  care^  and  in  the 
course  of  a  fortnight  the  balsam  will  be  firmly  set*  (Should 
specimens  be  wanted  vciy  quickly^  the  drying  may  be  bus.- 
tened  by  placing  the  slides  on  a  warm  shelf  in  a  hot  kitchen, 
or  anv  similar  place*)  Such  objects  as  the  pollen  of  flowers, 
the  thecae  of  ferns,  spores  of  mosses,  and  some  seedsj  only 
require  to  be  dr^^  to  be  mouuted  with  perfect  safety-  Sliouhl 
they  contain  moisture,  the  |>reparation  will  probably  beeoiue 
milky  and  clouded*  In  consequence  of  the  extraordinary 
facility  with  which  the  fluid  penetrates  vvery  portion  of  a 
flpecimen  the  air-pump  is  not  needed ;  for  if  the  objf?ct  t* 
surrounded  with  bubbles  on  all  sides  at  the  time  of  monntine. 
yet  on  examination,  after  a  day  or  two,  it  will  be  disa^vered 
that  the  buhldes  have  all  disappeared,  and  the  specimen  will 
be  MO  beautifully  transparent  thut  it  will  appear  to  be  set  in 
plate  glana^  There  is  another  advantage  iu  having  a  %iovk  of 
pi'epared  balsam  at  hand  ; — Should  you  wish  to  mount  otdy 
one  or  two  d ides  no  troublesome  preparation  is  needed,  nor  i* 
there  tfie  leiist  waste  of  time  or  innterial ;  for  yon  ha\e  only 
to  aeljtist  your  object  on  the  itlidt^,  pour  on  a  drop  or  Iato  of 
th'  put  OTi  tlie  cover,  and  t!u*  work  U  tnulcd*     Those  j 

nui  -its  wlio  have  mounted  objeeti*  in  Canada  biiUam 

upon  tlie  old  plan  will  well  remember  bow  troulUcsomt*  it 
inu»,  and  the  p-rcat  care  rcqnircd  to  have  the  baUanij  slide, 
ami  Covert  all  of  the  rinht  ten*prrature*     l^hey  wdll  remember 
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played.  By  adopting  the  plan  just  described  all  this  annoy- 
ance and  uncertainty  will  be  obviated.  If  an  object  happens 
to  be  in  an  awkward  or  unfavorable  position  the  cover  can 
be  raised,  and  all  set  right  with  the  greatest  ease.  Being 
clean,  simple,  and  easy,  this  method  offers  every  encourage- 
ment to  students  to  mount  their  own  preparations.  Nothing 
so  much  deters  firom  mounting  microscopic  preparations  as 
the  idea  that  so  much  trouble  will  be  incurred  in  getting  all 
ready  before  anything  can  be  done.  I  must  not  omit  to 
mention  that,  with  proper  care,  there  need  be  no  cleaning  off 
of  surplus  balsam,  for  it  is  so  easy  to  calculate  the  exact 
quantity  required  for  a  given  object,  and  this  can  be  regu- 
lated with  such  nicety  that  only  as  much  need  be  dropped 
on  the  preparation  as  will  be  just  sufficient  for  the  purpose. 


^ /eti;  Remarks  on  the  following  Extracts /rom  Papers  by 
Charles  Brooke,  Esq.,  President  of  the  Microscopical 
Society  of  London,  and  by  the  Editor  of  the  '  Intellectual 
Observer.^  Also  on  a  Paper  by  J.  J.  Plumer,  Esq.,  en- 
titled  ^^A  few  Words  on  the  Choice  of  a  Microscope,'*  to  be 
found  at  page  153  of  the  '  Quarterly  Journal  of  Microsco- 
pical Science'  for  Jtdy,  1864.     By  E.  G.  Lobb. 

Extract  I. 

From  the  '  Jurors'  Report  of  the  International  Exhibition'  for 
1862.    Class  13,  page  21. 

"  No  objective  yet  manufactured  for  sale  at  all  rivals  in  its 
power  of  development  the  -^V^l^  o^  Messrs.  Powell  and  Lea- 
land.  These  able  artists  have  likewise  been  very  successful 
in  the  construction  of  the  deepest  previously  acknowledged 
powers,  namely,  those  of  -j^th  and  -j^th  inch  focus ;  in  these 
objectives  excessive  angular  aperture  has  been  judiciously 
sacrificed  to  more  comprehensive  and  practical  utility." 

Extract  II. 

From  the  President's  Address,  page  74  of  the  '  Quarterly 
Journal  of  Microscopical  Science,'  April,  1864. 

^'  I  must  in  conclusion  remark,  that  I  have  not  hitherto 
succeeded  in  developing  any  point  of  organic  structure  with 
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Powell's  ^Ltb  that  is  not  equally  visible  with  a  Vt^Ii  ^f 
Eoi3;  further  observation  may,  however^  serve  to  ehieidate 
points  of  evident  advantage  io  the  deeper  power*  It  iniist 
be  observed  that  the  ^th  does  not  work  well  with  thicker 
covering  glass  than  "0035,  and  in  order  to  allow  for  some 
little  distance  of  the  object  below  the  covering  gkaa  it  if 
better  to  use  *003.  The  V-jth  employed  vrm  originally  cor- 
rected for  covering  glass  of  ordinary  thickness,  say  "006  to 
•007j  and  could  not  be  adequately  corrected  by  separation  of 
the  anterior  combination  for  glass  only  '003  inch  thick. 
In  order  to  compare  the  objective  on  the  same  object,  it 
therefore  becarae  necessary  to  construct  a  new  anterior  com* 
bination  for  the  -j'^th,  specially  adapted  to  very  thin  covering 
glasses  'f  and  it  now  works  as  correctly  with  these  as  it  does 
v^ith  the  original  combination^  under  the  conditions  which 
that  was  designed  to  fulEl/' 


EXTHACT  III* 

fVom  the  *  Intellectual  OtMrver/  pa^e  51 ,  Ati^mt,  ISB^. 


I 


"  My  attention  has  recently  been  directed  to  some  remarks 
contained  in  page  329  of  your  June  nnrabcfj  alleginf;  a  dis- 
crepancy bt^tween  a  statement  of  mine,  contaiiie<l  iu  my 
'  Report  on  the  Microscopea  in  the  late  Intenuitioiial  Exhibi- 
tion/ that  no  objective  yet  manufactured  for  sale  at  all  rivals 
iu  ita  power  of  development  the  ^',th  of  Messrs*  Powell  and 
Lealand  ;  and  another  statement,  contained  in  my  *  President 
tial  Address/  delivered  at  the  last  annua!  meeting,  that  1 
have  not  hitherto  smcceedcd  in  developing  any  point  of 
organic  atructur©  with  I*owelp8  ^'^th  that  is  not  eqnuUy 
visible  with  a  y-r^h  by  Ros,^,  This  apparent  contradiction 
has  no  real  cxistcnci^,  inusnuirh  m  the  I'.th  by  Ilof^s.  to 
which  I  alluded  (a  groat  iriqjroveinent  on  any  pri'viouj^ly 
made  I>y  hiTn),  wm  not  in  existence  at  the  tinjc  lo  whirb  the 
former  observation  refers;  and  in  corroboration  ofinv  nw^ 
opinion  i  may  further  state  that^  after  having  sur 
examiii'  V  *  -^-^ther  with  I>n  Bealc,  with  this  /,tlt  iuiM 
his  o\T  >r  ^'th),  several  dithcnlt  preparations;  of  tii^st 
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this  I  emphatically  answer  ^  No/  in  regard,  for  example,  to 
the  minute  structure  of  nerve- tissue ;  and  in  this  opinion  I 
am  fully  borne  out  by  the  observations  of  Dr.  Lionel  Beale^ 
who  has  probably  done  more  good  work  with  his  -^Vth  than 
any  other  observer. 


Extract  IV. 

From  the  ^  Intellectual  Observer,^  page  129,  September,  1864. 

"Mr.  Thomas  Ross  can  desire  no  higher  testimony  to  his 
skill  than  the  fact  that  both  Mr.  Brooke  and  Mr.  Lionel 
Beale  have  seen  extremely  minute  and  very  delicate  objects 
with  the  new  -rV^h,  in  a  manner  that  has  not  been  surpassed 
by  the  performance  of  any  other  glass.  Messrs.  Powell  and 
Lealand's  ^iVth  is  so  beautifully  corrected  as  to  leave  very 
little  possibility  for  improvement  in  this  respect ;  but  Mr. 
Ross  may  still  be  right  in  the  opinion  that  minute  glasses  in 
the  front  of  any  combination  tend  to  introduce  certain  errors 
of  diffraction,  and  that,  in  stopping  at  his  -^^i^  he  is  able  to 
keep  these  errors  down.  When  two  great  artists  such  as 
Ross  and  Powell  both  do  their  best,  we  cannot  expect  the 
balance  of  merit  will  be  easy  to  discern ;  and  it  would  require 
a  prolonged  and  very  elaborate  series  of  experiments  to  de- 
termine whether  anything  that  can  be  shown  with  the  -^V*^ 
can  also  be  shown  with  the  -^^ih,  when  raised  to  the  same 
power.  It  is,  however,  certain,  that  if  there  be  cases  in 
which  the  -j^th  would  surpass  its  rival,  they  must  be  very 
few.  The  foremost  obstacle  to  the  use  of  the  Vy^h,  and 
which  does  not  affect  the  T^^h,  is  the  closeness  of  its  approxi- 
mation to  the  object;  it  cannot  be  worked  through  glass 
that  will  bear  handling,  and  consequently  it  is  better  adapted 
for  the  display  of  a  carefully  prepared  object  than  for  research 
under  the  usual  diflSculties  which  the  examination  of  tissues, 
&c.,  entails.'' 


The  first  extract  from  the  'Jurors'  Report'  undoubtedly 
leads  every  microscopist  to  believe  that  the  objectives  of 
Messrs.  Powell  and  Lealand,  from  the  -^^X\i  to  the  •;^iiii,  were 
the  best  in  the  Exhibition,  more  especially  the  -^V^h.  Nor 
were  the  jurors  alone  in  this  opinion ;  many  coincided  with 
them,  and  thought  it  well  earned  and  well  deserved. 

Tbo  i^cgnd  ei^tract^  from  the  FresidenVs  Address  at  tbo 
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last  annual  meeting,  is  rather  startling  after  such  a  report, 
and,  no  doubtj  several  will  disagree  with  it*  Having  for  a 
cousitlerablc  time  worked  with  object-glasses  of -^^th  and  of 
-P*-th  power^  and  latterly  with  a  ^-th  {all  raost  excellent  ob- 
jectives, as  many  can  testify) ,  1  venture  to  give  my  opinion 
on  the  point  in  question;  still,  diftering  from  so  eminent 
an  authority  m  that  of  Mr*  lirooke  may  be  thought  pre- 
sumption on  my  part;  and  I  cannot  but  think^  knowing  so 
well  the  aceuraey  of  Mr,  Brookc^s  obscrvationsj  tliat  \m  /yth 
must  have  received  some  injury  for  a  /...th^  however  gooil,  to 
resolve  difficult  points  of  structure  equally  well  with  it.  My 
object-glass  of  ^T^h  power  works  through  t bicker  glaj^n 
covering  than  my  -fij^th  docs;  the  correction  for  glass  *003 
thick  m  only  8  to  10,  it  corrects  to  36;  up  to  20  correction, 
the  dcfinin*^  power  is  perfect;  higher  corrcctiouj  that  is,  from 
20  to  3r^,  take^s  away  from  the  defimtiou,  still  the  objective 
will  focus  for  covering  glass  almost  as  thick  as  the  x^th  will 
focus  for* 

It  resolves  Plettrosigma  angulatum  into  spherical  clcvation«, 
as  likewigc  A'^fir^n/Za  rhomboifhsi  it  clearly  shows  that  the 
wedge-shape  markings  on  the  Podura  scale  are  not  sg  many 
separate  wcd«fesj  but  a  continur'd  eorrugated  structure^  giving 
strength  to  the  extremely  delicate  scale ;  also  the  inembranoua 
ti.ssue  of  the  mouse-hair  (if  it  may  be  so  termed)  in  far  more 
evidently  seen  with  the  J^Xli  than  witli  any  other  power.  My 
-/^th  of  150-aperturc  is  a  most  excellent  glass,  well  known  to 
many  mcmbera  of  tbc  Microscopical  Society,  Imt  it  ecrtainly 
does  not  define  so  clearly,  nor  elucidate  80  plainly,  as  the 
/;.tb;  tbc  diOerence  is  marked.  The -j'.th  in  questiou,  of 
Mr.  Thomas  Ross,  I  have  certainly  not  seen  through,  but  a 
friend  of  minc^  wlio  witnessed  its  pertbrmanee  on  two  occa- 
sions, told  mc  that,  aUhough  it  was  a  most  excellent  gk&s^ 
he  did  not  consider  it  better  than  my  i^th,  and  certainly  not 
to  be  compared  with  the  ^Tth* 


In  Extract  III  it  is  stated  that  the  /^th  of  Mr,  Ross  wa* 

an  entire  new*  constrnctujin  \  but  in  Extract  II  we  ore  led  to 
supjKJSC  that  it  was  an  f>ld  gltt^s  with  one  of  the  eombinations 
ucw^  admitting  of  a  difh  rent  correction  ;  with  the  /,th  as 
iiltJ?rcd  Mr*  Brr»okeand  Dn  Bealc  worked  ;  it  dor  -  *  'tnw- 
eiTr,  apffrcar  that  Dr.  Bcale  coincided  witli   Mr.  he 
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to  a  question  that  I  put  to  the  doctor^  he  told  me  that  he  had 
traced  points  of  structure  in  tissues  with  the  Vf*1^  t^^t  he 
could  not  trace  with  the  -rV^h.  Mr.  Brooke  says  emphati- 
cally that  a  -^th  will  not  show  what  can  be  elucidated  by  a 
-i^th  or  -r^th,  and  I  think  it  may  be  said  also,  with  equal 
truth,  that  a  -fVth  will  not  show  what  can  be  elucidated  with 
a  Vr^b*  ^r*  Brooke  concludes  this  extract  with  a  remark 
well  deserved  by  Dr.  Beale,  for  certainly  no  one  has  worked 
at  all  equal  to  him  with  a  Vjth. 

Extract  IV  is  evidently  from  the  pen  of  Mr.  Slack,  Editor 
of  the  '  Intellectual  Observer/  a  deservedly  popular  periodical, 
having  a  large  circulation.  With  respect  to  the  impossibility 
of  keeping  down  errors  in  object-glasses  of  deeper  power  than 
-r '.rth  I  can  with  confidence  aflBrm,  that  whatever  errors  can 
be  kept  down  in  a  T^iii  are  equally  kept  down  in  a  ^th ;  in 
fact,  I  have  never  seen  errors  so  beautifully  corrected  as  they 
are  in  this  tmique  objective ;  certainly,  in  working  with  it, 
care  is  required,  but  when  accustomed  to  use  it  the  diflSculty 
soon  ceases,  and  you  can  almost  focus  for  your  object  with 
the  rack  and  pinion  motion.  As  to  not  focussing  through 
glass  but  such  as  will  not  bear  handling,  all  who  have  seen 
the  circulation  in  the  Yalisncria  under  it  must  know  that 
this  is  not  true,  as  the  glass  covering  has  continually  to  be 
taken  off  and  wiped ;  and  I  should  think  Dr.  Beale  could 
not  have  worked  so  constantly  and  so  ably  with  his  T^i^-th  if 
he  had  not  been  able  to  use  covering  glass  that  would  bear 
handling.  As  regards  my  own  ^T^h,  I  have  no  object-glass 
in  which  the  corrections  are  so  exact  as  in  it ;  the  flatness  of 
the  field,  the  sharpness  of  definition,  the  depth  of  penetra- 
tion, and"  its  power  of  working  through  moderately  thick 
covering  glass  without  injury  to  its  resolving  power,  all  prove 
the  objective  to  be  first-rate,  and  I  feel  confident  no  V^th 
can  equal  it.  In  the  paper  from  which  Extract  IV  is  taken 
there  is  an  allusion  to  Smith  and  Beckys  Vo^h.  I  have  seen 
the  performance  of  this  objective,  and  it  certainly  would  not 
work  through  covering  glass  that  my  -r^^-th  worked  through ; 
and  I  have  stated  that  the  ^th  works  through  covering- 
glass  almost  as  thick  as  the  -Vth  will  work  through,  and  cer- 
tainly through  thicker  covering  than  the  -j^th  will  work 
through,  and  the  sharpness  of  definition  between  the  ^'^,th 
and  the  Vyth  is  most  marked.  Every  one  unprejudiced  must 
give  the  preference  to  the  Vr^li* 

A  few  words  on  the  paper  of  J.  J.  Plumer,  Esq.,  "  On  the 
Choice  of  a  Microscope.^'  It  evidently  supposes  that  the 
best  iustroment  can  only  be  obtained  of  one  optician.    In 
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answer  to  this  let  mo  observe  that  ray  instrunientj  made  by 
Messrs,  Powell  and  Lealand,  in  1860,  has  been  in  constant 
use  ever  since,  few  instruments  more  so^  it  reraaina  steady 
at  any  obliquity  ivUhotU  a  clamping  screw,  and  it  bears  well 
the  followiug  test : — With  a  ^T^h  objective  aod  an  eye*piecc 
magnifying  together  9CMX>  linear,  it  remains  perfectly  steady, 
enabling  you  to  focus  almost  exactly  with  the  coarse  adjust- 
inent ;  in  using  the  fine  adjustment  there  is  no  tremor^  nor 
is  there  in  usin^  the  transverse  motions  of  the  stage,  or  the 
circular  motion  of  the  stage ;  the  object  remains  steady  even 
with  this  severe  trial.  When  so  much  is  said  in  this  paper 
in  favour  of  a  certain  instrumeutj  1  do  think  it  is  but  fair  to 
set  forth  a  fact  like  the  above* 

Since  writing  the  above,  Me^rs.  Powell  and  Leal  and  have 
completed  an  object- glass  of  ^'^.tb  of  an  incii  focus.  They  ex- 
hibited it  on  the  evening  of  the  October  meeting  of  the  London 
Microscopical  Society,  at  King^s  College,  The  object  shown 
was  a  Podura  scale,  power  iOfK)  Hnear,  perfectly  free  from 
chromatic  and  spherieal  abcrralioii,  the  defiiution  and  pene- 
tration excellent*  The  glass  was  niBde  for  Dr.  Bealc,  who, 
no  doubt,  will  make  still  further  discoveries  with  so  excel  lent 
sn  objective.  It  was  thought  a  wonder  when  our  friends 
produced  a  xi;tb,  still  greater  wlien  their  .j^th  made  its  ap- 
pearance; but  now  they  hat^e  reached  a  y^-th^  the  greatest 
t^onder  of  all,  Will  not  mieroscopists  encouraj^c  a  firm  so 
untiring  in  their  endeavours  to  improve  the  mieroseopej  the 
object-glasses,  and  all  apparatus  that  may  in  any  way  assist 
in  developing  stmcture? 


TRANSLATIONS. 


Die  Spermatozoiden  in  Pflanzenreich.  {On  the  Sperma- 
TOZOiDS  in  the  Vegetable  Kingdom.)  By  Dr.  H. 
ScHACHT.     Brunswick,  1864. 

The  subject  of  spermatozoids  in  plants  is  one  of  consider^ 
able  importance  and  great  interest  in  many  points  of  view, 
and  it  has  been  taken  up  and  considered  by  Dr.  Schacht  very 
fully  and  ably  in  this  short  work. 

The  plants  in  which'his  researches  were  chiefly  carried  on 
were :  a  species  o{  Equisetum  {E,  telmateja),  which  is  common 
in  the  neighbourhood  of  Bonn;  various  species  of  ferns 
{Gt/mnofframma,  Doodia,  Pteris) ;  Nitella  syncarpa ;  Mosses, 
as  Polytrichum,  Haplomitriuniy  Pellia,  Fegatetla ;  several 
Lycopodiacea  and  Rhizucarpea ;  AlgcB ;  and  Fungi  {PeronO' 
9pora  AlsincB. 

The  general  results  at  which  he  has  arrived  are  : 

1.  That  the  spermatozoids  of  Cryptogams  arise  from  the 
solid  and  liquid  contents  of  their  mother-cell  in  the  interior 
of  the  antheridium,  accompanied  with  a  peculiar  division  of 
the  nucleus,  which  in  most  cases  disappears  during  the 
process. 

2.  They  consist  of  a  soft  and  extensible  body  supporting 
two  or  more  cilia,  and  which  corresponds  with  a  cell,  except 
that  it  has  no  cell-membrane,  instead  of  which  it  is  surrounded 
with  a  layer  of  protoplasm,  which  encloses  the  fluid  contents 
intermixed  with  granules.  No  nucleus  is  discernible  in  the 
spermatozoid  body,  except  (according  to  Pringsheim)  in  cer- 
tain algse.  The  epermatozoid  is  capable  of  moving  about  in 
the  water. 

3.  The  spermatozoid  of  the  mature  antheridia  becomes  free 
either  by  the  dissolution  of  the  hydrocarbonaceous  wall  of  the 
parent-cell,  or  escapes  through  a  rupture  [of  it.    Both  mode 
of  liberation  occasionally  occur  at  the  same  time. 

^  In  tb9  al^  the  spermato^id  pre9«pt9  \\fi,  fprm  of  < 
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mitrnte,  elongated,  rounded  or  pointed  celt  which,  at  a  definite 
spot,  supports  one,  two,  or  raore  eilia,  often  of  unequal  lerigth. 
Its  movement  eonsista  iu  a  rotation  on  its  axis  with 
the  cilia  in  front  j  and  in  some  species  it  presents  a  cell- 
micleus. 

5*  In  the  Eqnisetacere  and  Ferns  the  body  of  the  spermato* 
zoid  has  the  form  of  a  &ausagc-shapcd  or  half- flat  band,  which 
gfradnally  widens  from  before  backwardsj  and  lies  rolled  tip 
like  a  watch-spring  in  the  interior  of  the  parent-cell;  but 
when  liberated  it  assumes  a  closely  twisted  spiral  form.  In 
the  Eqnisetacese  the  body  of  the  spermatozoid  is  tliicker  and 
shorter  than  in  the  Ferns.  The  spermatozoid  of  Isoetea  ap* 
pears  to  belong  to  the  same  type,  and  probably  that  of  the 
Khizocarpeie, 

6,  In  the  Charaeea?,  Musei,  and  Lichens,  the  spermatozoid 
has  a  saiisage-shaped  very  slender  body,  which,  like  that  of  the 
E(|nisetacete,  kc.^  is  rolled  up  like  a  watch-spring  "within  the 
parent-cell,  but  on  its  liheratiou  assumes  more  of  a  corkscrew 
figure.  The  length  of  tlie  spcnnatozoid  body,  and,  corre- 
spondingly, tlie  numlier  of  its  spiral  turns,  varies  in  different 
species  or  genera.  In  the  Cbaraccoe  the  parent-cells  of  the 
«permatozoids  are  united  into  long  coufervoid  filaments  in  the 
interior  of  the  antheriditini ;  in  the  mosses  and  lichens,  how*- 
ever,  the  parcnt-cells  constitute  at  first  a  dense  tissue  in  the 
interior  of  the  antheridium,  hut  afterwards  appear  a»  free 
eells^  whose  membrane  is  either  ruptured  by  the  spcrmatosioid, 
nr  undergoes  solution  in  the  water. 

7.  Consequently  we  may  distiuguisli  tiihke  typical  forms 
of  spcrmatozoidsj  viz: — I,  that  of  the  Algje  j  2,  that  of  the 
E(piisetacea:i  and  3,  that  of  the  Characeje.  And,  moreover, 
as  regards  germination  and  the  mode  of  development  of  the 
repitKluctive  organs,  an  intimate  relationship  may  be  ob- 
servctl  in  the  families  belongiug  to  each  of  these  types.  Thus, 
in  the  Algn;  we  fi tjd  the  ifimplt^i  rcprodtietive  organs,  and  a 
direct  germination ;  in  the  Ktpiisctacean  type,  under  which 
;i  '  "led  the  FcruSj  on  ihe  Other  hand,  we  t*^  ^  \~ 
I  if  the  complex  reproductive  organs  on  .i  m; 
or,  it  the  Lyeopodiaeea:  and  Ithizocarpeie  are  eonioined  with 
tlM*J!!C  familic!*,  we  Jilf*o  witness  the  uppearunve  nj  iht*  femnle 
or(/an  an  the  itame  ptotfmlimm.  Lastly,  in  the  Characcan 
type,  althongh  similarly  con>^trncted,  reproductive  organs 
makf*  their  a|i|>(*ariinee  on  tlie  fully  devi-loped  plant  ;  no 
<'''                                         -1,  hut    r              'm?  prodt!'  a 

Sing  out  li  arises  f       ^       ng 

i  »tiinU»  midway  between  tho«o  of  the  Aigie 


^ftf. 


it»eifn»'. 
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8.  The  cilia  of  the  spermatozoids  are  delicate  elongations  or 
processes  of  the  protoplasmic  layer^  although  of  firmer  con- 
sistence than  it.  They  move  only  during  the  life  of  the 
spermatozoid  body^  and  are  not  retracted  after  deaths  appear- 
ing then  more  like  rigid  filaments.  They  may  be  best  seen 
in  the  dried  spermatozoid. 

9.  The  thickened  part  of  the  spermatozoid  body  and  its 
cilia  behave  towards  chemical  reagents  in  the  same  manner 
as  protoplasm. 

10.  The  granules  in  the  body  of  the  cell-juice  of  the  sper- 
matozoid consist  of  various  substances ;  some  are  coloured 
yellow  by  iodine ;  others  are  indubitable  starch-grains^  and 
in  some  Algse  chlorophyll- granules  may  be  observed. 

11.  The  form  of  the  filament  within  the  limits  of  the 
same  type  may  vary  to  a  certain  extent^  according  to  the 
genus  and  species ;  and  this  is  true  especially  vrith  respect 
to  the  length  of  the  body  and  the  number  of  its  spiral  turns ; 
and^  lastly^  as  regards  the  thickness^  rounding  or  flatten- 
ing of  the  filament^  and  the  number  and  length  of  the  cilia. 

12.  The  motion  of  the  spermatozoid  proceeds  from  the 
body  itself  j  it  must  be  regarded  as  a  vital  phenomenon  of 
the  cell^  whose  protoplasmic  contents  are  very  abundant^ 
and  surrounded  also  with  an  extensible  and  mutable  con- 
densed wall  of  protoplasm.  The  rotation  round  [its  own 
axis  is  the  principal  movement,  by  means  of  which  the 
spermatozoid  screws  its  way  as  it  were  through  the  water, 
invariably  with  the  narrowest  spire,  which  is  furnished  with 
cilia  in  front.  A  retrograde  movement  is  rarely  observed,  and 
it  is  only  momentary  when  the  spermatozoia  comes  in  con- 
tact with  some  solid  body. 

13.  The  duration  of  the  motion  in  water  varies  according 
to  the  species  and  also  according  to  circumstances ;  it  may 
be  witnessed  either  for  a  very  short  time  or  for  many  hours. 
In  general  the  water  appears  to  exert  some  action  on  the 
spermatic  filaments.  The  body  becomes  enlarged,  softens, 
and  dissolves. 

14.  All  chemical  reagents  which  act  upon  albuminous 
compounds  are  injurious,  and  even  at  once  destructive  to 
the  spermatozoids.  Amongst  the  chief  of  these  reagents 
may  be  enumerated  ammonia,  nitric  acid,  iodine,  corrosive 
sublimate,  alcohol,  caustic  potass,  metallic  salts,  and  tannin. 
They  are  also  killed  by  a  temperature  of  50°  Reaumur. 
Prussic  acid  and  strychnine  are  less  injurious.  Very  dilute 
saline  solutions  produce  little  cfiect. 

15.  The  presence  of   sugar    and    other  soluble    hydr 


carbonsj  aa  wc41  ae  of  fatt^  laatter,  cannot  be  dii*€Ctly  proved^ 
although  they  probably  existi 

16.  The  best  preservative  media  for  the  spermataKouU  of 
the  Equisetacese  and  Feriii  are  a  Bolutlou  of  tauuiu  (10 
grains  tci  the  ounce),  andoueof  corrosive  sublimate  (I  gmin 
to  the  ounce).  But  for  those  of  tlie  Charnceas  the  best 
medium  is  diluted  glyceriuc.  The  cilin  arc  best  st*c*n  in 
gperniu toxoids  M'hich  have  bi?eu  slowly  dried  on  the  object- 
glass  ;  but,  ill  this  ca%e,  the  body  changes  its  form  more  or 
less,  or  it  may  be  partially  or  entirely  dissolved. 

17.  As  being  plant- eel U  without  any  cellulose  coati  and 
containing  a  celUjuice  witli  a  gmuular  matter  dispersed  in 
it,  tbc  sperraat02ioids  correspond  with  tlie  zoospores  of  the 
Algso  and  of  certain  Fungi,  from  which  they  dilier,  however, 
very  essentially  in  the  nature  of  their  function^  and  tlieir 
incapability  of  undergoing  any  development  into  a  new 
individual. 

18.  In  their  cellular  nature  and  their  chemical  eompo* 
Bition,  their  richness  in  albuminous  compounds,  starchy  and 
other  elementSj  uhich  are  also  met  with,  partieubrly  in  the 
pollen-tube,  they  approach  very  nearly  to  the  latter  or  to  the 
pollen-grain,  from  whicli  it  is  eraittedj  and  whose  cellulose 
membrane,  whose  presence,  however,  is  an  essential  distinction 
between  pollen-tube  and  speitiiatozoid,is  notdireetly  concerned 
in  the  net  of  impregnation*  The  same  materials  of  which  the 
contents  of  the  pollen -tube  consist  appear  very  mnnifcstly  to 
exiist  alfio  in  the  spermatozoid*  The  potential  corre&poudcnce 
between  the  spermatozoid  and  the  contents  of  the  polieu- 
tubc*  lastly,  is  confirmed  by  the  process  of  impregnation 
in  PeronoHpora  AhtHeGi  which  takes  place  without  the  aid  of 
any  Bpermatie  iilameuts,  by  the  commingling  of  the  con- 
tents of  the  antheridium  with  those  of  the  female  ceil,  which 
liave  become  agglomerated  into  a  naked  globular  ma&s 
(UefruchtungskugeL) 

lli.  But  if  the  spermato^oitls  of  the  vegetable  kingdom 
arc  trl(s  of  a  pticuliar  kind,  those  of  animals,  when  suf* 
ficiently  exaniiued  with  good  mieroseopej,  must  turn  out  to 
be  «o  hkewise ;  because  it  seema  necessary  to  a^nme  a 
general  eorrespondencc  between  the  two  kingdoms  lu  such 
&n  important  particular* 

20.  Lastly,  the  fact  of  the  sperm ato2oids  being  of  the 
nature  of  cell*,  addn  an  additional  example  tu  the  number 
of  cclU  having  no  cdiuh»t*  caai,  :is  tlir  motile  tip*^.^  \u  the 
Aij^je  and  Fungi,  the  fertilisable  m  theCj  mia 

and  Fhseucmgamiai  &c«^  but,  like  iuu  lurcgotn^tncuipraueiead 
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cells  just  mentioned,  these  are  not  permanent  structures. 
They  enjoy  only  a  very  short  life.  But  the  swarm-spores  and 
the  reproductive  globules  (Befruchtungskuglen)^  as  soon  as 
they  have  acquired  a  cellulose  coat,  become  permanent  cells 
(Daurezellen),  from  which  a  new  individual  is  formed.  The 
protoplasmic  coat  of  the  cells  in  question^  assumes  various 
degrees  of  thickness  and  density. 


On  the  Auditory  Okoan  in  the  Decapod  Crustaceans. 
By  Dr.  V.  Hensex. 

{Abstract.)* 

The  auditory  organ  of  the  Decapod  Crustaceans  is  usually 
situated  in  the  basal  portion  of  the  inner  antenna,  for  it  has 
been  satisfactorily  shown  that  the  organ  at  one  time  termed 
an  *'  auditory  cylinder/'  and  enclosed  in  the  basal  joiut  of 
the  outer  antenna,  has  nothing  to  do  with  the  function  of 
audition.  The  true  auditory  organ  was  discovered  by 
Rosenthal,  in  1811,  and  in  1843  it  formed  the  subject  of 
careful  studies  by  M.  Favre.  It  has  since  been  studied  by 
several  observers,  and  in  particular  by  M.  Kroyer  ;t  but  the 
details  of  its  structure  have  nevertheless,  in  great  part,  re- 
mained a  subject  of  dispute.  The  excellent  researches  of  M. 
Hensen,  which  have  extended  to  twenty-eight  species  of 
Crustacea,  are  therefore  a  welcome  contribution  on  the 
subject. 

The  auditory  organ  of  the  higher  Crustacea  is  thus  consti- 
tuted : — From  the  terminal  ganglion  of  a  nerve  proceeds  a 
delicate  nervous  filament,  which  enters  a  chitinous  hair, 
where  it  is  attached  to  a  part  of  the  wall,  presenting  a  special 
structure.  The  connection  of  this  part  of  the  wall  with  the 
rest  of  the  chitinous  skeleton  is  such  as  to  allow  of  vibrations 
under  the  influence  of  sonorous  undulations.  Besides  this, 
the  extremity  of  the  hair  often  penetrates  between  the 
otolites,  or  even  into  the  interior  of  one.  The  different  parts 
of  this  apparatus  must  be  considered  a  little  more  minutely. 

To  commence  with  the  otolites.  MM.  Leuckart  and 
Kroyer  have  very  properly  described  two  types  of  auditory 
organs  in  the  higher  Crustacea,  distinguished  respectively  by 
the  open  or  closed  condition  of  the  orifice  of  the  sac.     In  the 

•  •  Zeitsch.  f.  wissenscli.  Zoo!.,'  xiii,  p.  319.    PI.  19—22. 
T  *  Mem.  de  i'Acad.  de  Copenhague/  1859,  t.  iv,  p.  287. 


32 


IIEKSKVi    ON    rUK    AUUITOHV    ClUGAK 


former  casej  which  is  that  o(  the  organ  in  the  crab,  lobatei^ 
prawns,  and  shrimps,  kc^  the  otolites  ure  of  ati  irregula 
foriBj  and  resemble  grains  of  iand.  Some  authors^  coiisc 
quently,  have  been  induced  to  regard  these  pEtrticlesas  foreigB 
bodies,  whiliit  others  look  upon  them  as  integral  parts  of  tlm 
ammal.  M*  Hensen  hm  succeeded  in  settling  this  quest  ioii 
definitelyj  by  examining  the  Crustaceans  iu  question  at  thi 
time  of  moulting.  At  this  period  the  old  otolites  are  throwi 
offj  together  with  the  chitinous  tunic,  and  replaced  hy  othera^ 
Shrimps  examined  immediately  after  they  have  moulted  Irnvf 
no  otolites^  but  a  few  hours  afterwards  minute,  irregular 
strongly  refractive  particles,  either  siliceous  or  calcareous^  may* 
be  obser\'ed  within  the  auditory  sac.  On  such  an  occasion  JI, 
Hensen  has  seen  a  shrimp  scraping  tlie  bottom  of  the  glti 
with  its  pincers,  which  it  afterwards  introduced  into  tU 
auditory  sac^  but  he  wai  unable  to  witness  the  actual  intr 
dnction  of  the  minute  lapilli.  In  order  to  remove  alt  doulj^ 
about  the  matter^  he  placed  some  shrimps  in  a  vessel  eoutaitij 
iug  filtered  sea-water,  and  at  the  same  time  covered  the  hot 
tom  with  crystals  of  uric  acid.  In  a  short  time  one  of  thd 
shrimps  moulted,  aud  the  auditory  sacs  of  t!ie  discarded  §hel 
were  found  to  contain  the  ordinary  grains  of  wand,  hut  ni 
uric  acid.  Three  hours  later  M.  Ilenseii  examined  tfaj 
auimalj  and  found  that  the  sacs  contained  numerous  crystali 
of  uric  acid,  without  a  single  grain  of  sand*  It  is  manifest 
therefore,  tliat  in  Crustacea  with  an  Gpen  auditory  sac  thI 
otolites  arc  derived  from  witlioutj  as  had  bi^eu  previouslj 
slated  by  M.  Favrc. 

In  the  Cfustacea  with  a  dosed  sac  the  otolites  have  no  n 
semblance  wliatever  to  grains  of  sand.     They  constantly  pr^ 
sent  a  [jeculiar  strueture,  and  their  surface  is  never  irrcgulu 
Nevertheiesis,  even  in  this  ca^c,  their  duration  is  oniy  tei 
porary*     In   fact,    the    Crufetaeea   in    question  periodirallj 
throw  off  the  auditory  sac^  togctluT  with  the  otolites^  and  th| 
whole  apparatus  is  formed  anew* 

The  inorganic  eouKtituent  of  tliCHC  otolites  i.^  a  calcarcou 
wait,  but  it  is  neither  a  carlxiuate,  nor  a  phoi*phate,  nor 
silicate,  nor  a  sul}>liate.     Its  reactions  seem  to  indicate  thai 
it  consists  of  fluoride  of  calcium. 

The  ca\^ty  of  the  auditory  ori2:nn   is  aiwajs  liner' 
delicate  chitiuous  membnuie,  whieli  should  be  rc;4. 
an  inversion  of  tbc  external  ehitinouH  coat,     Thi«  hold*  go<j< 
even  in  the  cuhc  of  the  c1o!*cd  »ac«j  which  have  no  comt 
cation  whalever  with  the  exterior;  and  in  these  it  i»po 
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The  hairs  to  which  M.  Heusen  gives  the  name  of  ^^  auditory 
hairs"  are  of  three  kinds.  1.  Hairs  with  otolites.  2.  Free 
hairs  of  the  auditory  sacs.  3.  Auditory  hairs  of  the  outer 
surface  of  the  body. 

The  hairs  belonging  to  the  first  class  are  those  which  are 
in  contact  with  the  otolites  in  the  auditory  sacs.  These 
hairs  are  generally  curved,  and  their  point  is  inserted  be- 
tween the  otolites,  as  is  the  case  in  the  crab,  lobster,  and 
shrimp,  or  they  may  even  penetrate  into  the  interior  of  an 
otolite,  as  may  be  seen  in  the  auditory  sacs  in  the  tail  of 
Mysis.  The  otolites  are  often  held  in  suspension  by  these  hairs. 
It  is  impossible,  iu  reading  this  description,  not  to  recall  the 
setee  described  by  Max  Schultze  and  Frank-Eilhardt  Schultze 
as  existing  in  the  auditory  organ  of  fishes,  and  which  seUe 
are  also  said  to  have  their  points  in  contact  with  the  otolites. 
M.  Hensen  notices  analogous  arrangements  (vibratilecilia, 
&c.),  which  are  observed  in  the  auditory  sacculi  of  other 
animals.  He  even  thinks  that  he  has  noticed  in  some  cases 
{Pisidium  among  the  Mollusca,  Cydippe  among  the  Cilio- 
grada)  setie  penetrating  into  the  otolites,  as  in  the  Crus- 
tacea. 

The  crabs,  and  the  Brachyura  in  general,  are  entirely 
without  otolites;  but  their  auditory  sacs  are  nevertheless 
furnished  with  hairs.  In  Carcinas  moenas  M.  Hensen  has 
counted  about  300  hairs  immersed  in  the  fluid  of  the  audi- 
tory sac.  This  absence  of  otolites  in  the  crabs  is  the  less 
surprising  when  we  find  that  in  the  Lobster  the  auditory 
sac  contains  an  entire  row  of  hairs,  which  in  their  conforma- 
tion precisely  resemble  the  otolitic  hairs,  but  which  never  come 
in  c^tact  with  those  bodies.  Some  auditory  hairs,  there- 
fort/inay  be  thrown  into  vibration  without  the  mediation  of 
otolites.  These  hairs  sometimes  existing  in  a  space  which  is 
only  partially  closed  (open  auditory  sacs),  it  is  rendered 
probable  that  they  may  be  equally  capable  of  fulfilling  their 
ftinctions  if  they  were  placed  on  the  surface  of  the  body. 
This  consideration  has  led  M.  Hensen  to  regard  as  acoustic 
organs,  certain  hairs  on  the  surface  of  the  Crustacea  which 
present  the  same  structure  as  the  hairs  connected  with 
otolites. 

These  external  auditory  hairs  have  been  studied  by  M. 
Hensen  in  the  Carides.  They  are  especially  numerous  in 
those  species,  or  in  young  individuals  (larvce),  which  have  no 
internal  auditory  organs.  In  the  Carides,  these  hairs  are 
situated  on  the  upper  surface  of  the  basal  portion  of  the 
inner  antenna,  and  on  the  second  joint  of  the  outer  pair. 
They  are  found  also  on  the  tail,  a  circumstance  at  which  we 
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need  not  be  too  much  surprised  ^hen  we  remember  the 
caudal  ears  of  the  Opossum -shrimp* 

The  physiological  interpretation  given  by  M.  Hcnien  of 
these  hairs  on  the  eiternal  surface  is  calculated^  at  first 
sfghtj  to  excite  some  mistrust.     It  should  be  stated,  there* 
fore^  that  these  organs  present  certain  peculiaritks  of  struc 
tare  which  distinguish  them  from  the  other  hairs  of  the  sur-i 
face,  and  cause  them  to  resenQble  the  hairs  in  the  acoustits' 
lacs*    The  characters  coramon  to  all  the  auditory  hairs  of 
M»  Hensen  may  be  thus  summed  up: — !•  They  are  always 
implanted  over  a  hole  in  the  chitinous  membrane.     8.  Tm 
border  of  this  hole  is  elevated  on  one  side  into  a  sort  of 
tooth.     3.  The  stem  of  the  hair  does  not  rest  directly 
the  hole,    but  is  supported  by  a  very  dciicutc  raembr 
which  is  often  dilated  so  as  to  form  a  sort  ofampniia  at  the  1 
of  the  hair.     This  arrangement  is  calculated  to  isolate  the 
hair  from  any  agitation  proceeding  from  the  interior  of  the 
body,  and,  at  the  same  time^  perhaps  to  facibtatc  its  ^ibra* 
tions.     4.  Lastly,  the  stem  of  each  auditory  hair  present*  a 
sort  of  appendage  (the  languette),  to  which  the  nene  of  thiil 
hair  is  attachech     Properly  speaking,  the  nerve  termiaatetj 
ill  a  ganglion-cell  before  it  reaches  the  hair;  but  from  tins 
aell  ariies  a  minute  and  slender  nerv6*cord  {Chorda,  Ueus.)^ 
which  enters  the  canal  of  the  Imir,  and  is  attached  to  th© 
'*  languette."     The  other  hairs  of  the  turfaes  do  not  exhibit^ 
the  same  complex  stnicture,  and,  in  particular^  ai-e  whoUy 
devoid  fif  any  nervous  conL 

The  auditory  hairs  are  of  courftc.  renewed  at  each  mouU. 
The  new  hairs,  however,  are  not  cantaincd  within  the  old 
otiea,  as  is  commonly  said^  but  are  formed  beneath  the  chi* 
iinous  skeleton.  Tn  com  paring  the  new  intes^raent  of  tha 
animal  to  u  ghsve,  the  hnirs  would  he  placed  like  the  tim»era  1 
of  the  (rh>ve,  if  we  wen- to  supfK»so  them  wi 
tide  of  the  f^love  in  such  a  way  thut  moi> 

Tltible  at  the  surface.     This  ohservatioi*,  however,  has  nofrj 
Escaped  the  notice  of  Mr.  8 pence  Rate  and  of  Leydiff.     At 
the  moment  of  throwing  otf  the  old  slicU  the  caat~olf  abeli 
drags  with  it  the  extremities  of  the  new  hain<»  and  ihrawa 
out    the    invacfinated    portion.      Tljr  point  up  to  whidi  ti*#^ 
taiireny  ^  into  the  old  h^ 

cid»  \\  1  i  the  Bcrvona  inje 

it  to  say,  with  the  border  of  the  languettc.     It  shouid  be 

11^)1 1  I'll       iiTcii      flint     *lieit*fl\      !  til -1 E  I  j^i    fill'     i/'f 'f  1 1.  t :  k.    n     t. ,  - 1 ».Ti ti r (    Tirin-nii^ 

rot 
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to 
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be  further  observed^  are  so  complex  in  structtii'c  that  it 
liiild  be  astonishing  to  find  them  formed  like  the  scales  on 
butterfly's  wing  by  tlie  metamorphosis  of  a   single   cell 

|[8emper).    In  reality^  a  ^ve^t  nmny  celU  concnr  in  theij- 

pr  eareful  his  anatomical  researches^  M.  Hensen*a 

:  ^   conclusions  drawn    from  them   would    appear 

msj  had  he  not  been  suecessful  in  adding  to  their 

;c  by  delicate  experiment*     It  was  first  requisite  to  show 

iiui  the  Crustacea  possess  a  delicate  sense  of  hearing*     This 

^otui  M,  Hensen  has  dearly  demonstrated*     The  raost  con- 

life  exj>erimeot  coutista  in  the  placing  of  tlie  prawns  or 

Bimi'fhrimps  in  a  vesael  of  sea-water  containiiig   ftome 

in  alkaloid  which   possesses   tlie    property   of 

ln^>  the  retlex  power  of  the  nerrous  centrest     Under 

the  ^  of  this  agent,  the  Crustacean  responds,  by  the 

r  mot^i  •igvioLis  leapSj  to  the  elightest  noises  which  are  heard 

the  houAC*     Even  when  the  creature  lias   almost   sue* 

ibed  to  the  ed^ect  of  the  poison  to  such  an  extent  as  to 

Itew  iUielf  to  be  drawn  about   mtliout  resistance  in  the 

1,  by  the  outer  antennaj  the  slightest  sound  is  sufficient  to 

te  it  tear  itself  out  of  the  forceps,  and  to  fall  to  the 

attain,  a  prey  to  tonic  conTulsions, 

It  is  evidenti  therefore,  that  the  Crustacea  are  sensible  to 

«>und#.     Tiie  second  point  was  to   determine  whetlicr  the 

erc^ption  took   plncc    by   means    of   the   auditory    hairs. 

[0uideil  by  tht^  brriutiful  il  searches   of  Helmholtx  on  the 

percepiioii  i:  JL  Ileinen  supposed  that  each  audi- 

JQjiir  j«  ...,„,.,._  of  being  thrown  into  vibration^  eatclu- 

^rely  of  thi;  rest,  by  a  determinate  note*     Experiment  con* 

jr-^    '^  ■     •  '      '^    nift.     If  the   attention  be   closely  fiaied 

ichment  of  the  chorda  to  the  languette 

a  iibi  the  different  notes  of  the  gamut  are  sounded 

|Cku  ii  incnt,  the  point  will  become  indistinct,  or  the 

itiTB  hair  may  be  thrown  into  powerful  vibrations  by  certain 

U  tK"  Hume  time  the  neighbouring  hairs  generally 

still,  and  can  only  be  made  to  vibrate  by 

1  iic  conditions  by  which  the  vibration  of  a  hair 

ijy  one  note  rather  than  by  another  are  doubtleis 

may  lir  '  the  length  and 

■tiogicai  portion  of  iL    iicn«en^s   memoir  is  of 
..v=.L     It  shows  us  not  only  that  the  Crustacea  can 
sounds,  but  also  that  sounds  affect  thr*c  animals  i 
'   '      ;  a  the  nai«e  ^  ''      -  tufv  ] 
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The  Metamorphoses  of  Man  and  the  Lower  Animuh.  Bj 
A.  de  QuATREFAGESj  Mcmbre  de  riuatitut^  Profesbeui^ 
au  Museum  d^Histoire  Natui'elle  de  Paris.  Traiitktad 
by  Hkney  LawsoNi  M*D, 

M*  de  QuATREFAGEs  stands  unquestionably  iti  the  hrst  rank 
of  French  naturalists.  His  researches  on'the  embryology 
molluscaj  on  the  anatomy  of  AuDelida  and  numerous  otbe 
contributions  to  zoological  science  have  gained  for  him  a  Mridi 
reputation.  In  the  small  octavo  rolnme  before  us  he  has 
under  the  title  of '  the  Metamorphoses  of  Man  and  the  Lower 
Animals/  grouped  together  the  latest  reseftrches  and  conclu- 
sions  of  comparative  anatomists  on  the  various  phenomena  of 
reproduction  and  development ;  from  these  he  draw»  liis  omii 
deductions  and  generalisations :  the  whole  being  treated  in  a 
moat  pleatant  and  readable  style*  and  in  a  manner  which,  con- 
sidering tlie  abstruse  though  interesting  nature  of  the  facta 
dealt  with,  should  ensure  the  populai*ity  of  the  work  among 
icienti^ic  readers. 

It  is  not,  however,  as  a  mere  compiler  that  the  author 
comes  before  u*.  Tlic  first  contribution  of  this  distinguished 
naturalist  to  M-ieiice  was  a  paper  on  \\w  larval  forms  " 
Aniidon^  and  bis  subj^equeut  rescruTbes  on  the  development 
HenneUa  and  Teredo  are  well  known,  as  aluo  other  essays  od 
subjects  connected  with  theinueh  vexed  questions  of  jinrthemy 
genesis  and  agamic  reproduction*  Tlie  eoncin&ions,  therefore 
which  the  author  draws  at  tlje  cud  of  bis  book  are  mos 
worthy  of  the  nerions  eonsidnratinu  of  men  of  science, 
ihey  will  doubtless  com*  tl  '  with  lliem,  to  wliic 

dc  Uuatrefagcs*  name  cuti  .      „:.v  opinion   uiilrl.  L.* 
estprcse* 

ii. 
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infimcf  to  pubeHr.      Thb  is  not  the  rase;  no  imrticiilar 

'  '  a\%  of  the  en:  v  or  suljsequeot  flcvelopiiient  of  tlie 

jiimaii  spccicd  be.  _     :  Lfctl  upon,  the  scope  of  the  author 
ims  been  to  lay   before  bis^  readers  the  lifeJibtory  of  the 
animal  kingdom  in  j2:^ticraL    Most  of  the  chapters  here  intro- 
tlnce*!  appeared  original ly  its  a  series  of  essavs  in  the  '  Revue 
(le*  Denx  MondcH.'    These  articles  are  here  reprinted  together 
iritU  an  account  of  the  progress  niade  aiuce  their  firat  appear- 
anoe.      '^  It«  orij^in,"  says   the   author,  ^'  will  explain    the 
r1i**r?u*ter  o£  the  book.     In  the  original  articles^  I  avoided 
M  ^  very  teclmical,  merely  giving  accurate  viewii,  supported 
I iL*  moftt  fitrikiug  illuBtrations,    In  the  present  volume  1  am 
J  to  preserve  this  feature;  unless  I  were  to  produce  a 
'^'W  work.    Such  a5  it  h,  I  trust  that  this  treatise 
>iWe  to  all  who  are  accustomed  to  serious  reading. 
it  tlie  same  timc>  it  will  present  to  uaturalists,  the  principal 
tu  !h  with  which  they  are  acquainted^  aiTanged  in  a  manner 
^M 1  isiiarly  my  own  and  with  reference  to    several  works 
I  licre  nnd  there.     Perhaps  in  these  different  aspects 
r  me  nf  service*     Such  at  all  events  is  the  object  with 
'     \  it.''^^AVe  feel  persuaded,  from  a  perusal  of 
lie  author  has  fully  accomplished  that  ohject* 
The  first  chapter  of  the  volume  is  devoted  to  an  explana- 
tioa  of  the  necessity  for  reproduction^  of  the  waste  and  re- 
newal of  matter  con tinnally  taking  place  in  animals,  resulting 
"     "  '    ith.     The  next  chapter  comprises  the  definition  of 

;  I  mor phosis.   By  tranjuft/nHaliott^  the  author  meaus 
I  i:^cs  which  take  place  in  the  ovum,  and  thoee 

^  TTi  in  an  imperfectly  developed  state^  present 

in  the  roui'sc  of  their  ex  ten  ml  life;  the  term  metamorphosij/ 
is  retJiined  f«ir  the  modifications  undergone  after  exclusion  from 
tJic  egg,  and  which  alter  extensively  the  general  form  and 
mode  of  life  of  the  individual ;  ^enectf^envsig  signifies  those 
chanf^efl  which  relate  to  gcuerations  themselves^  inelmliag 
T  the  phenomena  known  as  parthenogenesis,  mcta- 

vc\     Then  follows  a  description  of  the  changes  or 
nation  of  the  ovnm,  the  process  of  yelk  division,  the 
it*nt  of  the  blastodcrin^  the  germiuid  area,  and  tlie 
!  Htreak*    Thi*5  part  of  th(t  subject  is  treated  minutely, 

'  >rtaut  papers  which  from  their 

,  L^c  easily  escape  the  En «;li*h  stu- 

dent* The  celU theory  oi  Seiiwaun,  which  at  one  time  was  so 
ftrsh  i^iKt  HU|ipartcd  in  Gcrmau^v  is  discussed  by  the  imthor  in 
I  iu  with  the  development  of  the  egg-     Many  sericma 

iiig  from  the  study  of  the  higher  animals  exelii- 
cn  corrected  by  an  investigation  of  the  anatomy 
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of  mariBG  invertebrata,  and  such  an  investigation  is  found  to 
be  fatal  to  the  celUtheory.  Captivating  and  beautiful  as  the 
doctrine  was,  exceptional  cases  presented  them&eh'es  at  its 
outset  which  have  now  gradually  increased  and  assumed  prD* 
portions,  which  must  compel  lis  to  reject  it*  The  coniparixoti^ 
of  the  cf  g  to  a  single  ceU  docs  not  now  receive  the  uuanimoUB 
support  of  physiologists,  hop  can  it  bo  allowed  that  all  tho 
GorpUBdes  of  the  blood  are  in  any  way  comparable  to  modified 
eells.  Mi  de  Quatrefages  has  shown  that  the  most  eorapleto 
lobes  of  the  vitelline  structure  in  Hermella .  oceasionally 
coalesce,  and  others  have  observed  the  same  occurrences, 
proving  that  the  supposed  cell-wall*  tho  vitelline  membrane^ , 
is  sometimes  wanting.  The  non-cellular  character  of  muacu* 
lar  tissue  is  considered  as  beyond  douht^  but  it  is  the  discovery 
and  appreciation  of  that  primitive,  contraetile,  proteinaceous 
substance,  known  as  sarcode  which  eeems  to  Jiave  dealt  the 
heaviest  blow  to  the  celUtheory.  The  study  of  the  structure 
and  reproduction  of  many  forms  of  Proto5;oaj  has  showji  the 
existence  of  vitality  apart  from  cellular  structure  and  vastj 
m  may  he  the  import  and  truth  contained  in  Schwanu^a 
theory^  yet  its  universality  can  no  longer  be  admitted.  M, 
de  Quatrefa§ea  haa  clearly  stated  the  history  of  the  celU 
theory  and  whilst  successfully  combating  its  doctrines^  main- 
tains its  partial  truth  and  the  benefits  that  Schwann  and 
Behleiden  effected  through  it  for  science. 

Passing  over  the  highly  interestiuf  chaptersi  on  the  meia- 
morphoseA  of  inaects^  and  the  no  less  interesting  description 
of  the  au  thorns  own  researches  on  the  larval  forma  of  moltunca 
we  arrive  at  that  portion  of  the  work  devoted  to  the  de.^cnp- 
tion  of  the  phenomena  entitled  by  him  peneaqeHcsis,  TtiP  Iuk- 
lory  of  the  wjinlci  !*ubv'ct  mid  the  gradual  progress  of  discovery  ' 
bearing  upon  this  department  of  zoological  sciencei  up  to  tho 
present  time,  are  clearly  and  elegantly  nurrated  liy  the  author, 
the  rcferenees  to  important  original  works,  being  not  the  tea«t 
valuable  part  of  these  chapters.  Previous  to  the  year  1 759  j 
the  id(*;i  gnuTally  prcvnih^d  araong  natnralists  tfiat  apeeii'i 
OJuld  only  he  reproduced  by  the  contact  of  two  diverse  ele- 
ments, germ  and  Nperui,  eadi  seated  m  a  different  individual. 
The  exceptional  facts  obsen'edin  the  ea»e  of  man  hiia^lf  and 
the  fables  of  the  ancients  prepared  our  forefathen  for  the  dis*  j 
oorcry  of  certain  amraah  in  which  the  «exe»  were  united* 
and  thrtie  wcr*^  at  len»^tli  diftcoveriMl  in  the  lower  ela$ftai 
atii'     ^      "  ■  ]c\ 

kI  imnrr^srd   thc^el 
facta  more  fully  upon  tin  1 

gave  riac  to  this  problem :  .   uxnn^  ^^  a  iu*uc  uiij 
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foTTtftT^  nareat  at  oucej  reproducing  its  flpecies  in  the  normal 
without  intercourse  with  another  individaal  ?'^     No 
LtatJ*jactoiy  atifiiwer  could  be  obtained  to  tliis  query  j  reason 
i'Saemed  to  reply  in  the  affirmative,  but  all  experiment  and 
olwenration  failed  to  confirm  sncb  a  conclusion.     The  re- 
chc«  of  Bonnet,  the  pupil  and  co-operator  of  the  illustn* 
[Beatimur,  hrotight  ubout  a  new  phase  in  the  history  of 
subject.     It  had  been  suspected  already  that  among  the 
implant  lice  {Aphidesj^  each  individual  possessed  the  two  sexual 
attributes.     To  ascertain  the  truth  of  this  suspicion,  Bonnet 
isolated    one   of    the^e    insects    almost    immediately    after 
kbirtbp  and    proeeedcd    to    watch   it   most   attentively.     In 
f  eleven    dav-s    the    virgin    aphis    produced    a    young    one^ 
and  in  twenty-one  days,  no  less  than  ninety-five.     Morc- 
^orer.  Bonnet  found  that  this  power  of  reproductionj  sine 
7iiHf  fcrided  also  in  the  individuals  already  obtained,  ex* 
"insf  in  some  ca-^es  to  the  tenth  generation.     He  found, 
£ver,  that  in  the  fall  of  the  year  sexual  intercourse  did 
oocur,   and   eggs   were   depoiited   as  in   other  iuteets,  the 
irn^ular  cases  of  virginal  reproduction  taking  place  only  in 
Ifminmer.     It  would  have  been  easy  to  account  for  the  latter 
phenootenn  by  the  theory  of  androgynism,  had  it  not  been 
accooip^inicd  by  the  normal  process  and  the  existence  of  dii* 
linct  males  and  females.   Various  explanations  were  hazarded, 
the  moat  in  vogue,  and  at  the  same  time  that  which  was 
most  accredited  until  of  late  years,  being  that  the  foice  of 
one  imprejjnation  by  the  male  extends  over  eeveral  gene- 
I  Wtion*    and  that  the    ova    in  the   exceptional  casetj   are 
'       '    A  wilhiu  the  motlier's  nterus,  as  in  the  ovo-%4vipara, 
.ry*&  obsenrttioTts  on  Hydra  followed  tbcse^  and  were 
rthe  cause  of  much  excitement  and  speculation  in  the  scien- 
jtific  world.     Everywhere  the  reproduction  of  lost  parts^  and 
the  propagation  of  species    by  fissuration  and  gemmation 
►  were  investigated  find  established  as  facti.     Finally^  three 
^quarterx  of  a  century  after  TreTiibIey*»  discoverj^  tlic   true 
ova  of  the  compound  astidmm    (animals    which  have  been 
classed  with  the  polyps,  and  whose  powers  of  gemmation 
lirere   known),    were    discovered    by    Milne-Edwards     and 
[Audouin.    The  ova  were  found  to  produce  a  larva,  which 
[  eventually  settled  down  and  gave  nse  to  a  colony.     As  iu 
aphides^  the  ascidian  sprung  from  an  egg,  was  found  to 
ri«e,  without  sexual  intercourse,  to  a  number  of  new 
Ungs,  and,   finally,  coming  under   the  ordinary  law,  de- 
posited true  ova.     In  1819  Chamiaso  detected  the  mode  of 
ftproduction  of    the    biphone,   and  coined   the  expression 
*' ^tcr nation  of  generations*"     He  found  that  the  isolated^ 
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Salpte  could  oiily  prodiice  cliain-salpai,  and  only  hj  gemma- 
tioHj  whilst  the  cUain-salpEe  produced  isolated  SalpiSj  and 
only  by  ova.  The  discovery  of  the  now  well-known  lite- 
historr  of  the  ilednsa:  marks  the  next  era.  Snars  and  Sie^ 
bold  showed  that  the  Met/u.n£  nun  fa  deposits  an  egg,  whtoh| 
when  fructified  J  gives  lise  to  a  polyp,  which  grow;*  by  gem- 
mation, and  by  fi^suration  produces  from  a  single  individual 
numerous  small  Mednnpc^  who,  again,  in  their  turn,  produce 
ova.  Other  phenomena  were  soon  collated  with  these,  the 
fis&i parous  generation  of  Anuelida^  and  tlic  varion?*  pro- 
cesses cxliibited  by  certain  Hydrozoaj  InfuJ^oria^  and  Spon- 
gidae.  The  remarkable  lar%ie  of  the  Echinodcrmata,  from 
whose  viscera  the  future  perfect  being  is  given  off  by  a  pro- 
cess of  gemmation,  were  described  by  T,  Miiller  iu  18i5, 
and  the  researches  of  Kucheiimeister  and  Van  Beueden,  nfter- 
wards  illustrated  the  remarkable  migrations  aud  metauior- 
pboses  of  the  llelminthcs.  A  great  pirtiou  of  M,  de  Quatre- 
iages'  volume  is  devoted  to  the  detailii  of  these  resciirchc* ; 
the  hi:*tory  of  tlie  gradual  establishment  of  the  facts  at  pre- 
sent known  %vith  regard  to  what  he  crdls  geneagenetie 
phennmcTia,  heuig  ably  treated.  And  now  it  may  be 
asked,  what  are  our  author's  general  views  with  regard  to 
these  plienomena?  After  passing  in  review  the  various 
theories  brought  forward  in  explanation,  from  the  time  of 
Chamisso,  rritieising  more  particidarly  those  of  Steeustrup 
and  Owen,  be  §.tatcs  that  the  opinions  which  he  himself  hml^ 
formed  on  thi^t  matter,  agree  abnoi^t  entirely  with  the  viewif 
expressed  by  our  eminent  countryman  Dr.  Carpenter,  iu  the 
'  Medico -Chi  rurgical  Kcview/  18  IB,  views  which  we  believe 
are  held  by  mo^t  of  the  advanced  school  of  ICngli^h  biolo* 
gists.  0\iparity  mu«t  not  be  considered  as  a  prcuirtis  Ijotno- 
logous  with  genuine  parity ;  the  one  is  the  result  of  sexual 
nnioUj  and  is  of  a  nattire  peculiar  to  itself;  tlie  other  h 
simply  part  of  the  process  of  growth^  comparable  only  to  the 
growth  of  a  mutilated  limb.  The  gcrnmatiou  of  the 
Hydra^  the  mednsifieatton  of  the  Strobila^  the  virginal  par- 
turition of  the  Aphhf  the  segmentation  of  tlie  A^nV,  tbc 
gradual  development  of  tlie  Echinoderm,  withii'  «  an  ^ 

larva,  and,  similar   iustanccHy   are   all    mere   pli'  u  of 

ffrowlh,  whUnt  sexual  reproduction  is  a  distinet  proeewR,  dr«- 
tiucd  only  to  occur  wlien  the  former  fails.  Hence  we  eon- 
lidrri  lui  do  ]NL  dc  QuatrefajieR  and  Dr*  Carpenter*  that  the 
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Moreover,  ii  series  of  facts  have  been  of  late  years  observed 

tod  desrribrd,  to  whieb   tbo  term  *' parthenogenesis  ^^  can 

really  be  applied ;  and  lience  Owcn*s  disciirded  term  may  be 

turned  to  j(ood  account*    In  the  three  prnaltimate  chapters  of 

M,  dc  Qtmtrcfages"  work,  these  iacts  are  eollated.     In  the 

Upffrh  flhpur,  in  Putfche^  in  the  silkworm  and  other  noeturual 

Lf  '  ri,  it  \Tiis  itated,  that  females  which  have  liad  no 

n)v.  I  with  the  males  cnn  deposit  ^^gSj  which  become 

developed.     These    obficrvations    were   scattered   in  variouii 

work*  by  Bernoniili»  TrL-viranus,  Luckow,  Burnieisfcer^  and 

othen*     In  18  Jfj,  M.  Tiezon,  curate  of  Carlsmark,  discovered 

th::     '       ut»en  bee  can  deposit  ova^  which  are  fertile,  without 

in  I  ;  with  the  male,  the  eg^3,  however_y  on  hatcbinir, 

produtuii^"  only  males,    Siebold  took  tlie  matter  up,  and  with 

Lenckart  investigated  these  phenomena.   He  found  by  careful 

experiment  and  oi)ser\'ation,  that  Tiezou^B  observations  were 

rfectly  correet;  and,  morcoverj  that  this  inie  parthenogenesis 

ok  place  in  the  silkworm,  and  in  many  other  groups  of 

"Thaect§,  crnstaeea,  and  molhisca-    His  observations  have  been 

smce  confirmed  arid  extended  by  many  natural i&ti*.     Messrs. 

Huxley  and  Lnbboek  have  lately  endeavoured  to  show  that  the 

viviparous  individual*  of  Aphis  produce  their  prfjgeny  primarily 

from  Sk  body  which  is  the  same  in  constitution  as  an  ovum ; 

and,  if  «o,  we  have  here  an  instance  of  true  parthenogenesis ; 

if,  on  the  other  Inmd,  as  M.  de  Quatrefagcs  believes,  and 

appears  »lso    from  his   own  researehesj   these  reproductive 

bodies  an:  not  comparable  to  ova,  but  are,  as  nko  the  pseudova 

of  the  orange  kerme**  described  by  Lubboek,  buds,  tfmmiuv^ 

euclosctl,  it  may  be,  in  a  shell — then  the  case  belongs  to  the 

series  of  geneagnnitic  phenomena,  and  is  not  parthenogcueais 

nt  all*    Wl>  are  inclined  to  think  that  this  will,  after  all,  turn 

out  to  Im?  the  true  view  that  should  be  taken  of  the  matter. 

Tliere  arc  forms  of  reproductive  bodii's  intermediate  between 

ova  and  buds,  a^  shown  by  Lubbock,  *  PhiL  Trans./  1861 ; 

and,    although   it    appears    that   irue   parthenogenesis   does 

take  place  in  tlie  examples  before  eited — the  queen  bee,  thesilk- 

w  omi,  and  perhaps  others  :  it  remains  for  science  to  determine 

to  which  |4;r€mp  of  phenomena  many  doubtful  cases  belong, 

ITie  author  accounts  for  the  phenomena  of  parthenogenesis 

which  ims  thus  bfcu  ^lunvn  to  occur,  in  the  following  man- 

tH^r:— Tlie  ovum  ba«  always  a  certain   power  of  growtli  of 

I  Its  own,  as  he  has  shown  in  Hermella  and  Teredo,  but  it  is 

iistually  very  limited  j  the  production  of  buds  U  also  confined 

t0  certain  groups  and  clasi«esi;  so  also  it  m  possible,   and 

pmbable,  tlieore tibial ly   and  apart  from  what  has  been  oh- 

H»fvcd,  that  til*-'    po^scr  of  growth  in  the  ovum  Kliouhl  be 
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extended  in  certain  groups  and  classes ;  although  defieiefiit  in 
otbers^  in  the  ab&euce  of  the  male  element.  Neither, 
however,  in  budding  nor  parthenogenesis  is  this  power  of 
growth  unlimited  ;  these  processca  stop  after  a  certain  num- 
ber of  general ioT^s.  Hence  the  importance  of  the  male  sex. 
The  male  element  regulates  and  imparts  peculiar  vitality  to 
the  ovum  J  prohably  bj  some  chemical  action  |  but  how  we 
are  ignorant.  The  prominent  distinction  between  geneagen. 
etie  and  parthenogcnetie  phenomena  is,  that  fecundation  in 
the  farmer  is  at  fixed  intervals,  whilst  in  the  latter  its  absence 
ia  merely  fortuitous. 

We  particularly  recommend  the  latter  portion  of  the 
volume  to  the  student,  as  we  believe  that  here,  for  the 
first  time,  the  varions  observations  relating  to  tm^  par- 
thenogenesis have  been  placed  in  a  collected  and  readftblo 
form.  The  last  two  chapters  of  the  book  are  devoted  to 
to  general  conBi  derations,  and  a  comparison  of  the  geneagenetic 
phenomena  of  the  animal  aud  vegetable  kiugdomd.  Our 
space  will  not  permit  ns  to  do  more  than  mention  these, 
although  we  agree  entirely  with  the  views  expreesed,  and 
admire  the  clear  and  readable  style  which  the  author  uses. 

The  following  note,  taken  from  p*  180  of  this  volume,  can- 
not  fail  to  interest  mirroieapisfa  ■ — '^  Kotwithstauding  the 
many  improvements  which  the  microscope  has  undergone  for 
the  last  thirty  years ^  it  in  still  far  from  supplying  tlie  wants 
of  histologists.  In  oixler  to  become  accurately  acquainted 
with  many  details,  it  would  be  nccei5sary  Jo  have  a  magnifying 
power  of  lix>m  ten  to  twelve  hundred  diameters,  \vith  the  same 
clearness  and  definition  as  one  of  three  or  fmir  hundred 
diameters/' 

Much  credit  is  due  to  Dr.  Lawson  far  the  dii^eretion  which 
he  has  jshown  in  choosirig  such  a  book  nn  this  for  translation, 
and  also  for  the  manner  in  which  he  has  executed  his  task. 
It  is,  of  eourwe,  impo*ftible  to  render  a  scientific  work  from 
the  French  with  the  same  grace  aiul  c!iarm  which  characterise 
the  orijnnal ;  hut  l>r,  Lawson  ha^  done  more  thrui  would 
have  been  deemed  posmhlc.  He  might,  liowever,  with  advan- 
tage both  to  himself  and  his  readers,  have  converted  the  French 
measiure^  of  length  quoted  in  the  vohime,  into  corresponding 
English  terms;  a  tran»lation  can  hardly  be  considered  complete 
without  UiiSj  and  the  omifeiton  moreover  might  be  regarded 
as  arguing  either  i^noroneii  on  the  tranalntoH*  pfirt,  or  dUre- 

fard  for  the  mv  f 

h  read(^r'«,     \\ 

the  tranalator  in  hia  prelace* 
;»,    ..  ,.v... -r.i   -t  M.^.^unorpho«ia  and  gimeagenetis^ 
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uodoiibted,  boili  being  part  of  n  series  of  changes  utider- 
hy  a  living  being  in  the  cycle  of  its  ejtistence;  and  Dr* 
I's  objection  to  the  statement,  that  "  vital  operations 
!  we  fiot  to  1  icd  bv  a  reference  to  the  known  laws  of 


^v 


'  is  cc:  .»->.,  Lfivial  and  unnecessary.    Can  Dr.  Lavrsoa 
vital  pheiiomeim  by  any  of  the  kri^wn  laws  of  force  ? 
V    not ;    thoaie  laws,  whose  existence  is  undonbted, 
.   into  phiy,  in  the  fecanilatioii  of  the  ovum,  in  the 
»i)'^  'D  of  nutriment  rcsuHmg  in  growth,  and  such 

|ili*"  1,  are  at  present^  though  possibly  not  for  many 

years,  unknown*  At  any  rate,  these  phenomena  never  have 
been  explained  by  any  known  laws  ;  and  the  high  branch  of 
QCgaiuc  ehenii^try  which  their  study  constitutes  forms  one 
of  the  mo4it  important  fields  of  labour  for  the  physiological 
cbemi»t. 


|ih' 


S9PfOB04,< — An  IntroductiQii  to  the  Siudij  of  HelminthQlQffy, 
ttfiih  reference  more  paHlmlarhj  to  the  Internal  Farasiit^ 
ofMatu     By  T.  Spencer  Cobbold,  M,D,,  RR.S, 

Or  all  possible  subjects,  perhaps  the  last  that  one  would 
especl  to  bee  treated  iu  a  book  having  the  appearance  of 
being  " got  up  ^*  more  to  lie  on  the  table  in  the  drawing- 
room  than  iu  the  study,  is  that  of  Hclniinthology.  However 
nnJMft  it^  chiiinw,  it  ciinnot  be  denied  tliat  the  study  of  the 
lii!  roal  parasitic  animals  is  by  no  means  one 

wii  L]uns  to  the  popular  raiudj  which  is  always 

so  prone  to  content  itself  with  the  contemplation  of  the  out- 
sidea  of  things,  and,  moreover^  so  apt  to  be  disgusted  with 
anv  reference  to  what  may  be  taking  place  in  the  interior  of 
til'  ■    '    ■W, 

I  titer  and  visible  animal  world,  however^  there 
tj  li  I  nost  part  concealed  from  view,  and  in  some 

ea^M:.-  I-.  .  ijle  to  the  unaided  sight  even  wlicu  sought 

for,  but  whose  exifteucc  is  rendered  but  too  manifest  by  its 
QOxioQs  or  even  fatal  effects.  But  it  is  a  world  equally  worthy 
of  ntudy  with  the  exterior,  and  which  in  fact  aflbrde  peculiar 
pi'  j^-s-t    tlic   most  remarkable  in  the  whole 

otL  ScarctJy  any  animal,  from  the  lowest 

ptotozoan  to  the  iugliest  mammal,  is  exempt  from  the  liability 
of  becoming  the  involuntary  Amphitogon  to  unbidden  para- 
iitic  i^eatij  which  are  in  many  cases  destructive  to  the  life  of 
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their  host,  and  iii  nearly  elII  are  at  any  rate  productii e  of 
more  or  less  discomfort  and  disease. 

The  numberj  therefore,  of  these  parasitic  craattirea  tliroup^h* 
oiit  the  entire  animal  khij^dom  is  enormous^  and  their  study. 
consequently  J  to  he  effectually  carried  outj  must  he  pursuea 
hy  those  in  a  measure  specially  devoted  to  it.  Amongat 
these,  in  this  country  at  least,  none  ranks  higher  than  Dr, 
Cobboldj  \rho  has  for  many  years  been  so  favorabl}^  known 
for  the  unwearied  zeal  and  assiduity  with  which  he  has  followed 
the  study  of  helmiiithology  by  observation  and  experiment. 

The  pages  of  this  journal  have  so  often  been  the  vehicle 
for  obsen^ations  liavinj^  reference  to  this  subject,  which  ia. 
onej  in  fact,  from  the  minuteness  in  many  cd^es  of  the  oljjec 
themselves,  and  in  otiicrs  fiT>m  the  pecidiarity  of  their  strue* 
ture,  especially  demanding  microscopic  reseai'ch,  that  we  do 
not  hesitate  to  cidl  the  attention  of  onr  readers  to  tlie  present 
workj  which  may  he  regarded  as  the  ftrst  important  original 
systematic  treatise  on  helminthology  in  the  Engllsli  language  f 
as  it  is  also  one  which,  from  the  copiousness  and  value  of  it* 
contents,  the  ease  of  its  style,  and,  it  may  1>c  added,  the 
luxurious  elegance  with  which  it  lias  been  pubUshed,  reflects 
the  highest  credit  upon  its  author  and  Ids  enterprising  pub* 
lisher. 

We  have  termed  it  a  work  on  hclminthoIogVp  though  raor©^ 
strictly  speaking  it  is  confined  more  particularly  to  hnmai 
parasites.  But  as  it  is  impossible  to  treat  so  fully  of  these 
Dr-  Cob  bold  has  done,  without  entering  at  t!ie  same  time  vcrj 
largely  into  the  history  of  those  creatures  generally^  hi*  W4>rk 
may  be  rcjjfarded  as  conveying  a  tolerably  complete  view  of 
the  prcj^ent  state  of  helminthological  knowledge  in  its  whole 
esetent.  In  fact,  it  may  be  said,  that  among  the  tliirtv  of. 
forty  entozoa  infesting  man,  are  to  be  found  nearly  all  of  t he- 
types  under  which  they  exist  througliout  the  aniimd  1  * 

We  are  unable  to  enter  into  many  particulars  of  th  r 

contained  in  the  volume,  but  arc  dc>« irons  of  saying  a  few 
wonls  on  the  subiect  of  tlie  claKsitieation  of  ento7*ou  adoptci 
by  tlie  author,     l>r,  Cobbold  is  ''satit^hed  tluit  tlio  tnethijd 
retaining  the  ento^oa  as  a  cli-  roup  is  frauj^ht   uitl 

advantages  more  than  counter^  the  apfmrfiif  ortlto 

doxy  which  a  rsither  nmrc  exiw-^t  and  fHystcmatic  ' 
the  subject  might   involve.'^     And  thttt  the  **  lu  i  , 
perlinpH  after  all  the  most  truly  ijhilosuphtc  war  ol  ^ 

them  is  to  mgard  thera  as  a  peculiar  fauna  deatmed  tn  mh  njiy 
an  rrjuallv  peculiar  lerritorv/'  kc* 

The'   '   ■  .       ■     •     '     '        '    :■     •■  •  -..  '  :.    ri 
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convenience  in  regarding  the  entozoa  as  a  distinct  group  in 
the  animal  kingdom ;  but^  in  a  scientific  point  of  view^  we 
conoeire  that  such  an  arrangement  is  open  to  grave  objections^ 
having  a  tendency  to  lead  some  to  suppose  that  such  a  group 
really  represents  a  zoological  division^  whilst  the  fact  is  that 
all  the  entozoa^  notwithstanding  the  extraordinary  and  diverse 
anomalies  they  present  in  the  organization  adapted  to  their 
peculiar  habits^  are  nevertheless  easily  referable  to  a  class 
which  also  embraces  infinitely  more  numerous  non-parasitic 
forms^  and  even  to  an  order  from  which  it  is  impossible  to 
exclude  some.  With  one  or  two  very  doubtful  exceptions 
referable  to  the  protozoa^  all  the  entozoa  may  in  fact  be 
ranged  in  the  annulose  sub-kingdom^  in  the  annuloid  pro- 
vince of  which  they,  together  with  the  non-parasitic  turbel- 
laria,  constitute  the  entire  class  Scolecida. 

We  are  aware  that  Dr.  Cobbold  is  supported  by  some 
authority  in  constituting  the  entozoa  into  a  distinct  group, 
but  we  cannot  but  regret  that  in  a  scientific  work  of  this  im- 
portance, and  which  is  calculated  to  influence  the  opinions  of 
so  many,  a  truer  zoological  classification  has  not  been 
adopted.  And  we  think  that  the  actual  relations  of  these 
animals  would  thus  have  been  kept  more  distinctly  in  view  than 
can  be  when  they  are  habitually  regarded  as  a  group  apart 
from  the  rest  of  the  Annulosa.  Nor  can  we  perceive  how 
"  endless  confusion ''  can  arise  from  the  "  attempt  to  distri- 
bute ^'  them  ^'  amongst  the  different  invertebrate  groups,^^  in 
which  as  we  have  shown  they  in  reality  constitute  one  already 
formed  almost  by  themselves.  For  other  considerations  also 
it  seems  to  us  that  the  scheme  of  classification  proposed  by 
Dr.  Cobbold,  however  convenient  it  may  be  for  his  special 
object,  is  by  far  too  artificial  and  unnatural  to  be  admissible 
in  a  scientific  point  of  view. 

All  this,  however,  is  apart  from  the  intrinsic  and  practical 
merits  of  the  work,  which  may  be  regarded  as  a  compendious 
and  well-digested  repertorium  of  all  that  is  known  respecting 
human  internal  parasites,  and  as  one  in  which  the  subject, 
though  treated  in  a  thoroughly  scientific  manner,  is  yet 
handled  in  such  a  way  as  will,  it  is  to  be  hoped,  tend  to 
popularise  a  very  useful  and  highly  interesting  line  of  in- 
quiry, which  until  the  last  few  years  had  remained  in  a  very 
unsatisfactory  state. 
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Kryptogmmn  Flora  mn  Saehsen^  der  ober  LaUaitz^  Thuringen, 

nnd  NordbUhmefu    Br.  L.  Babenhoest*     1863. 
Setirage  zur  mher'en  Kenninhs  nnd  rerbreiiHng  der  At^en^ 

Dr*  L.  Raben'horst.    186S. 
Fhra  Europ^sa,  Algarmn  Aqum  dulcis  ei  sudruartn^c.     Sectio 

L     Alqas  IMatomaceas  cowplectem.    Dr.  L.  Haeekqob&t. 

1B61.  ' 
Ueber  neite  odtr  ungenugend  gekannte 

Verh,  der  Akud.  Wtm,  1860, 
Die  Osterreichkcken  Dmlomaceen.     A. 

Akad,  men,  1862. 
Ueber    einige    neue    und    ungenugend  bekannte  Artht    nndj 

Gatiungefi    vou  Diatomaceah      A.  Grunow,    Verh,   rf#* 

Aktid.  men,  18G2. 

TtiK  advance  tliat  hm  been  made  in  the  pursuit  uf  micro- 
^liieal  science  during  the  last  few  yearsj  stimulated  by  im* 

Cvedand  cheaper  instrnments  and  tlie  advantiigcs  obaervcTiJ 
e  over  their  predcceasora  in  good  introductions  to  thi 
Tai*ious  branches  oi*atud}%  has,  in  no  field,  been  greater  thu 
in  the  investigation  of  the  microscopic  formi  of  Algas,  Ol 
the^e  the  special  favorites  have  been  that  class  whose  gili- 
ceous  akeletons  aiford,  in  many  case^,  sueb  beautiful  objccti j 
for  mere  admirers  of  the  wonders  of  nature,  wlul^it  tlie  eluet 
da t ion  of  their  modes  of  fttructure,  j  > 

aire  cqnaliy  attractive  to  the  ticieui  4  ' 

so  ■;  most  ditficult  problems  of  microBCopicai  istuilv. 

^  .  .-,  ,:  Jic  or  cia!*H  of  Alt^te,  knowu  nn  the  iiiatotnaccfc,  ha^j 
for  many  year*  oireupietl  the  attention  c»f  obbtTvent,  both 
Europe  and  Anveric*i,     Theii'  indestructible  ailiceau»  akclc 
tons  are  found  in  abundance  in  every  c|uarter  of  the  g!obi! 
every  pool  eoutnitiH  its  spt'ciej*.     Hi  vers,  Rcas^  and  lakei,  - 
rich  in  tTimructt  rntie  forma.     The  Polar  ncas  abounil  wit 
them  to  iineh  an  e\t(^nt  that  cancel  lue  recorded  of  sonndmi 
being  almost  wholly  composed  of  their  remaiim-    ^^<'  ^^ 
tbem  at  the  lowest  depths  of  the  Atlantic^  and  on  t  $4 

of  the  new    '  *  r^d  corral  reef  in  the  Trnjpicfi.     U*,:  ii  M 

them  m  ni  in  the  Him/iiny.iM  i^nd  the      !  ■-      'im  ^\%\ 

(f  !,  and  hi 
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for  tbe  mieroscopist^  who  merely  sceka  for  slides  to 
pfc'  <  ibclf  aiid  Im  friends  by  the  beauty  and  interest  of 
tbii-  iit8|  and  for  the  naturalist,  who  not  only  adtnirei 

Ihcir  stracturcj  but  endeavours  to  g^ive  a  satisfac^tory  reaaou 
for  Ihe  various  markiogi  brought  out  by  the  higher  powera 
of  ilia  nucroseopej  to  work  out  their  habits  sDd  distribu* 
tioo,  acid  to  reduce  to  some  kind  of  ayBtemadc  order^  the 
variona  species  which  abound  in  different  parts  of  the  globe. 
With  the  DiatoTiiacesej  m  with  most  other  of  the  lowly 
oorgmmsed  forms  of  aniiuat  and  vegetable  life,  it  is  a  matter 
of  extreme  difficulty  to  anrive  at  any  solution  that  will  meet 
the  approval  of  even  the  majority  of  observers,  of  tlie  difii- 
cult  question — AVhat  it  a  speciea  ?  Some,  in  fact^  we  may 
say  Enany,  regard  every  minute  rariation  of  form  or  marking 
M  iuffieient  g^und  for  the  formation  of  a  new  species. 
Tbo^Cj  however^  wlio  have  moiit  careful ly  and  extensively 
llndicd  these  organisms,  by  a  critic*il  comparison  of  large 
amtea  of  specimens,  by  observing  tlie  variation  arising  from 
the  localities  in  whicli  they  gruwj  aud  hy  studying  the 
differences  arising  from  the  cle]>ttjj  temperature^  ami  natura^ 
of  :'  f  in  winch  they  are  found,  or  from  their  living  oq 

MiiJ  ^ly,  or  rocky  sliorea^  are  led  to  the  concltislon  that 

a  lafgt^  iuimbcr  of  the^e  so-calietl  spccte.^  are  mere  varieties  of 
some  ty|jical  forms,  whose  growth  has  been  stimulated  or 
partially  arrested  by  the  favorable  or  unfavorable  nature  of 
the  '  "-'I'^y  to  the  development  of  their  siliceous  skeleton, 

>rity  of  oar  Etiglisb  writers  on  this  branch  of  na* 
turul  I  Uice  the  time  of  Professor  Smith,  have  been 

more  '  m  ihe  examination  of  gatiiering^,  recent  aod 

fossil,  iijid  liic  descriptions  of  hitherto  unrecognised  forma, 
than  in  any  attempt  at  systeniatising  or  working  out  the 
itnicture  of  tlic  valves  of  the  various  species*  The  works  at 
tlir  ^ — '  if  thia  notice  show,  however,  that  in  (wermaoy  the 
d'^  I  of  new  tpecies,  though  also  largely  indulged  in, 

1  nith,  and  secondary  to,  more  important  objects* 
iiM  rii.  of  Rabcnhorst  and  Grunow  giving  very  full 
■  1    "Icscription   (in    the  latter  case    accompanied, 
,  vvuli  very  fairly  execoted  figares)  of  the  various 
species  that  occur  in  Saxony,  Lusatia,  Bohemia,  and  Austria, 
arc  very  useful  to  atudenta,  for   the  sake  of  comparison 
ith  the  species  that  occur  in  our  own  country,  whilst,  in 
work   of  Dn  Kabenhorst,  the   *  Flora  Europsca , 
the  fir^it  ftcetion  is  devoted  to  a  description  of  all ' 
.  European    frc^h  and  brackish  water  species  of 

Du -.;c,  for  which   he  proposes  a   new  systematie  ar- 

raugemoutj  that  differs  materially  from  those  of  his  prede. 
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cessors ;  and  as  the  work  of  one  who  has  long  and  attentively 
studied  the  subject,  ought  to  be  in  the  hands  of  every  one 
devoted  to  this  branch  of  algology.  In  some  cases  im- 
provements are  made  in  the  classification  proposed  by  Pro- 
fessor Smith  in  the  Synopsis,  but  we  doubt  that,  as  a  whole, 
the  species  are  divided  into  more  natural  groups,  or  that  the 
work  would  prove  as  useful  an  introduction  to  the  student 
seeking  for  a  knowledge  of  the  forms  in  any  particular  gather- 
ing as  that  of  our  fellow-countryman. 

The  9  sub-tribes  of  Professor  Smith  are  divided  into  15 
families,  and  the  59  genera  he  describes  are  extended  to  71, 
though  the  whole  number  of  genera  included  in  the  work 
amounts  to  126,  including  such  as  Dictyocha,  Chcetoceros,  &c., 
which  are  considered  doubtful  members  of  the  group  by  many; 
there  are  also  included  some  foreign  forms' whose  position  in 
the  arrangement  is  merely  indicated.  The  work  is  only  illus- 
trated by  figures  to  mark  the  genera  which  appear  to  be 
similar  to  those  in  the  Saxon  '  Flora  '/  but  they  are  inferior 
in  execution  to  most  of  those  of  M.  Grunow.  We  can, 
however,  recommend  both  Dr.  Rabenhorst's  and  Grunow's 
works  to  the  careful  consideration  of  the  English  student. 
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Observations  on  Raphides  and  other  Crystals,  By  Georgb 
Gulliver,  P.R.S.  {'  Ann.  and  Mag.  of  Nat.  Hist./  Oct., 
1864.) — Prof.  Gulliver  describes  in  this  paper  raphides  from 
the  QuiUaja  saponaria,  the  peculiar  form  of  which,  he  considers, 
may  be  used  as  a  very  satisfactory  test  of  the  genuineness  of 
the  article  sold  under  this  name.  In  shape  the  raphides  of 
QuiUaja  closely  resemble  the  prismatic  crystals  of  the 
Iridacese  and  some  other  Monocotyledones.  In  a  species  of 
Melastoma,  the  same  persevering  observer  has  found  an 
abundance  of  sphseraphides  in  the  endophloeum  and  meso- 
phloeum,  but  none  in  the  bark  or  leaves.  In  the  Mesem- 
bryacese  he  has  always  met  with  a  profusion  of  raphides,  but, 
curiously  enough,  none  are  observed  in  the  Crassulaceae  or 
Cactacese.  In  three  plants  examined  of  the  order  Nyctagi- 
nacese,  a  large  number  of  raphides  were  observed ;  the  result, 
however,  of  an  investigation  of  the  Plantaginaceae  and 
Amaranthaceae  was  negative.  In  Chenopodiaceae,  Phyto- 
laccacese,  and  Polygonaceae,  the  presence  or  absence  of 
raphides  seems  a  matter  of  great  uncertainty  and  variability. 

On  the  Atiatomy  of  the  Balanophorea,  as  regards  the  Charac- 
ters which  it  furnishes  for  the  Classification  of  these  Plants. 
By  M.  A.  Chatin.  {'  Comptes  Rendus,'  July  11th,  18(>4.)— 
The  valuable  investigations  of  Messrs.  Weddell,  I.  D. 
Hooker,  Griffith,  and  HofTmeister,  on  the  seed  of  these 
plants,  show  that  its  embryo  is  formed  only  by  a  homoge- 
neous cellular  mass,  like  the  spores  of  Cryptogamic  plants — a 
simplicity  of  organization  which  has  led  to  the  Rhizanths 
being  regarded  as  degraded  plants,  forming  a  peculiar  group, 
between  Cryptogamia  and  Phanerogamia.  The  observations 
of  M.  Chatin  do  not  favour  this  opinion;  he  would  rather 
assign  the  Rhizanths  a  place  between  the  Monocotyledones 
and  Dicotyledones,  more  closely  approaching  the  former  by 
their  peculiar  structure^  and  the  latter  by  their  affinity  to 
certain  orders.    It  is  more  particularly  by  the  structure  of 
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the  stamen  J  mul  also  by  that  of  the  oimle,  that  the  BKi^auths 
are  elevated  in  the  vegetable  scale.  The  foUowiiig  aQatomical 
diagnoBis  of  the  Balanophore^  furnished  by  a  microscopic 
fitiidy  of  their  structure,  is  given  by  M»  C  ha  tin ;— Spiral 
Tessek  rare,  and  never  capable  of  bein^  unrolled ;  true  cor- 
tical fibres  wanting;  cells  of  the  parcnchjTiia  generally  with 
numerous  nuclei;  sclerous  tissues  frequent;  epidermis  (of 
the  parts  above  ground)  with  its  cells  granulifcrons,  and  never 
exhibiting  sinuous  outlines ;  stonmta  wanting ;  rhizome  with 
scattered  vascular  bundles  j  scale- like  leaves^  with  several  vati- 
cular  bundles^  which  are  replaced  sometimes  by  little  columns 
of  sclerous  cells;  pericarp  divisible  into  several  concentria 
Eones,  of  which,  at  least  one  is  of  a  sclerous  nature ;  anthers 
having  the  second  membrane  (endotheca  of  authors)  of  & 
fibrous  nature  (except  in  Balauophora),  with  one  or  two 
lay  era  of  filamentous  cells  arranged  en  ^{ffe  :  the  connective 
and  the  septa  usually  not  fibrous,  and  destitute  of  place  n  to  ids. 
The  author  then  characterises  the  genera  of  the  Balano* 
phore^  anatomically j  and  concludes  by  promising  an  investi- 
gation of  the  allied  order  Hafflcsiaceeej  the  results  of  which 
are  to  be  communicated  to  the  Academy, 

Researchen  on  the  ViMones,  By  M ,  C.  Davaiki,  {'Compter 
Ilendus/  October,  1864.)— The  autJior  of  this  paper  accepts 
the  division  of  the  Vibriones  into  the  genera  Bacterium, 
Vibrio,  and  Spirilliumj  but  is  inclined  to  remove  them  entirely 
from  the  Protozoa,  considering  them  all  as  plants.  In 
structure,  he  affirms  that  they  are  homogcncouSj  and  present 
analogies  to  the  filamentous  Confer vee.  By  exposing  various 
solutions  to  the  atmosphere,  he  obtained  various  forms  of 
Vibriouesj  and  found  tluit  forms  occurring  in  «ak  water  or 
irash  water  singly  were  destroyed  by  an  admixture  of  the  two. 

New   Bnthh    Eplphytul   Fungi*    By    MoitUKCAi    Cuoee. 
{'Journal  of  Botany/  Nov.,  18G4)— Mr.  Cooke   ^1         '-i 
three  new  forms  of  mieroscopie  vegetable  organisms^  i 
on  Hydrocotyie,  Partiassiu,  and  Rhamnus  respectively,  which 
he  aligns  to  the  genus  Trie  hob  asis. 

On  the  Fecundatwn  and  DeiJehtpment  of  Mardka.  By  Pr, 
Hanstkin.  {*  Monatsbericht  der  Akademie  dcr  Wisi^t^ns- 
chaften  tu  Berlin/  August,  ISG-L)— The  fallowing  inqK^rtant 
observations  on  this  EinV  -i^  recorded  by  Dr,  11 

A  few  hours  after  the  ni;  .  n  and  myaHpores  liav+  I 

into  the  surrounding  water,  ui  ihr  numm-r  fornuTly  il  i 

bv  the  author,  and  iwmcd  from  their  spi>rangiu,  tlie  !.^. 
obanges  t^ke  place*     The  smaO  androsporcs  liecome  home 
gcneoufl  and  plastie,  and  cotitrairt  al!  round  the  r    - 
then  ia  divided  by  ibrec  platien  of  8egm< 
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eight  parts,  and  eventually  into  thirty-two,  the  process 
resembling  the  segmentation  of  the  animal  ovum,  and  on  the 
completion  of  the  segmentation  a  cell-memhrane  is  formed 
round  each  mass.  In  each  of  these  thirty-two  cells  a  sperma- 
tozoid  is  developed,  and,  in  the  course  of  from  eighteen  to 
twenty-two  hours,  the  developed  daughter-cells  are  set  free. 
Each  spermatozoid  consists  of  a  corkscrew-like  filament, 
which  possesses  a  rapid  whirling  motion,  and  is  beset  by  long 
cilia.  The  impregnation  of  the  archegonium,  which  has  in 
the  mean  time  been  developing,  then  takes  place. 

The  process  of  the  development  and  subsequent  impregna- 
tion of  the  archegonium  are  minutely  described  by  Dr. 
Hanstein.  The  entrance  of  the  spermatozoid  into  the  arche- 
gonium by  a  rapid  drilling  process  was  witnessed ;  in  one  case 
two  were  observed  to  enter  in  this  manner  simultaneously. 
The  number  of  spermatozoids  which  collect  in  the  mucous 
envelope  of  a  gynospore  often  amounts  to  several  hundreds, 
the  necks  of  the  fertilised  archegonia  being  quite  brown  with 
them.  For  further  details  we  must  refer  the  reader  to  the 
author's  paper,  or  to  an  excellent  translation  of  it,  in  the 
'  Ann.  and  Mag.  of  Nat.  Hist.'  for  December. 

On  the  Source  of  Living  Organisms.  By  James  Samuelson, 
Editor  of  the  '  Quart.  Joum.  of  Science,'  iv. — The  author 
of  this  article  gives  a  brief  but  very  complete  account 
of  the  history  of  the  discussion  on  spontaneous  genera- 
tion, noticing  the  researches  of  Redi,  Spallanzani,  Pouchet, 
Jolly,  Musset,  Wyman,  SchaaflThausen,  Mantegazza,  and 
Schultze,  Schwann,  Schroeder,  Pasteur,  and  Quatrefages,  refer- 
ring also  to  the  recent  experiments  of  Dr.  Gilbert  Child  ('Proc. 
Royal  Soc.,'  vol.  xiii,  65).  He  then  proceeds  to  detail  some 
researches  of  his  own,  carried  on  in  connection  with  Dr. 
Balbiani  of  PariSj^  the  eminent  microscopist.  Various  infu- 
sions were  prepared  by  Mr.  Samuelson,  of  which  he  sent  part 
to  Dr.  Balbiani,  and  retained  part  for  his  own  examination. 
The  infusions  were  dissolved  through  distilled  water  and  ex- 
posed to  the  atmosphere.  In  the  specimens  examined  by  Dr. 
Balbiani,  great  numbers  of  a  Cercomonas  (C  fusiformis) 
were  found,  both  in  the  animal  and  vegetable  infusions,  as 
also  the  Amceba  Gleicheni  and  Cyclidium  glaucoma.  These 
animalculse  were  also  detected  in  window-dust  and  exposed 
distilled  water,  from  the  same  locality  as  that  in  which  the 
infusions  were  placed.  Mr.  Samuelson  detected  similar 
forms  to  those  noted  by  his  coadjutor,  and  proposes  to  make 
the  Amoeba  a  new  species,  under  the  name  A.  Balbianii. 
These  and  Vorticclla,  Enchetis,  Kerona,  and  an  Entomos- 
tracan,  were  found  in  distilled  water ;  and  the  author  asks 


QtJARTKRLY    ClIROHtCLB. 


whetli<^  it  is  possible  that  these  forms  should  be  repeatedly 
produced  by  heterogeiiesis,  considering  that  the  presence  of 
ova  and  zoospores  in  the  air  is  the  true  cxplauatiou  of  the 
phenomena.  A  very  pleuaiugly  exccuLed  plate  illuj^tratea 
Mr.  Samuekou^B  paper. 

Observations  on  the  Stmcture  of  Amwim  and  Aviinopkf^g, — 
Recently^  at    a  meeting  of  the  Boston   Soeiety  of  Natural 
History,  Dr.  Wyman  gave  an  account  of  some  Amnibie  whici 
he  had  obtained  in^  a  rather  remarkable  manner.    They  ap 
pearetl   first  aa  minute  pointSj  and  gradually  developed,  i| 
some  fibrine  placed  with  water^  between  two  plates  of  glasi 
for  the  puq)ose  of  observing  its  decomposition*    Tiiey  ap- 
peared to  consist  of  a  simple  sarcodic  mass^  in  whieh  granule 
were  numerously  imbedded ;  these  passed  out  of  the  Amcet 
with  great  freedom,  and  Dr*  Wyman  was  inclined  to  conaiiel 
these  animals  im  deprived  of  any  proper  integument,     T>r. 
Henry  James  Clark  was  inclined  to  disagree  with 
as  regards  the  homogeneous  nature  of  Actiiiopliry  s,  i 
iug  the  vacuoles  di&[)layed  in  that  animal  at*  true  cells.     i*r* 
Clark  had  observed  these  cells  with  an  objective  of  150  de- 
grees angular  aperture,  made  for  him  last  June,  by  Tolles,  of 
CanaHtole,  New  York,  with  which  he  had  no  diffieuUy  in 
working*  through  a  sufhcienfc  depth  of  water  to  cover  the 
ActiuophrySj  and  he  states  that  he  could  reatlily  detei  i 
walls,  not  only  of  the  superficial  but  also  of  the  innermost  < 

Profc&aor  Clark,  who  communicatea  an  account  of  this  dia 
eussion  to  the 'Ann*  and  Afag,  Nat  Hist.,'  November*  1804 
draws  particular  attention  to  the  anguhtr  aperture  and  worh 
ing  distance  (/[^tli  of  an  inch)  of  this  objective.  He  al^i 
briefly  states  his  views  on  the  pn>duction  of  vibratile  eili^ 
which  he  considers  to  be  produced  in  the  amorphous  intcj 
eelhdar  suhstauee,  as  also  tlie  **euidie"  of  Ccelenteratap 

On  t/te  FormaHon  of  Voraf,     By  M.  Lacaze   Di  Tiniii 
('Quart,  Journal  Science/  iv,  1861%) — A  series  of  inveati^a 
tions   were   reeently  undertaken   by   M.  Diithicrs   ou    ti 
ftubjeet,  for  the  purpose  of  proseenting  whirh  he  has 
apeuding  some   time   on    tlie  coiLHt   of  the  ^It^ditcr 
In   the    prc8cut    paper  he   speak**  first  of  the 
of  Peyeonnel  rejected  fjythe  French  Academy,  ^ 
bitterly    that  sio   notable   a  discovery    m   the   true 
anil   affiniticH   t*f  eoralu   with  the   animal   kinr^  - - 
thus  have  been  transferred  from  the  arehive* 

ihoj*L«  of  r    '     '     ' 

corrd  \f,  I 
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^and   watcliwl   their  development  from   a  spherical,  naked 

reMcle^  iQ  the  perfect  coruK     The  first  change  obscrycd  was 

ra  leii^theuing   ia  the  ova,  a  cavitj^  foroiing  (^subsequently 

[developed   mto   the   mouth)    in   the   iutcrior — a   worm-like 

IcTeattirc  provided  with  minute  poTapodia  being  produccdj  the 

length  heiiig  scarcely  T-rth  of  an  inch*     Theae   worm-like 

[larvae  had  a  teudeiicy  to  aggregate  and  flattening  to  apply 

ft  heir  eittretnities  to  the  sides  of  the  glass  vessel  in  which 

1  tbtjy  were  placed.     Tfns  they  all  eventually  did.     They  then 

[gradually    enlar|red   iu  breadth    and  diminished  in   lengthj 

ueeoniing  lens-shaped  discs,  in  the  midst  of  which   was  the 

oral  aperture:    around   this  the   tentacles  were  developed* 

The    charaeterisfctic    red  colour   of  the  ectoderm   was  then 

Idcvclopetl,  whilst  the  tentacles  retained  theix'  want  of  colour^ 

iftppearitig  in  the  perfect  coral-like  white  stars.     The  develop- 

[uient  of  tlie  coral  is  tlien,  as  M.  Lacaze  Duthiexs  shows j  a 

II  *  .  and  not  attended  with  any  of  those  remarkable 

mcidcnt  to  the  growth  of  other  c mien te rates, 

0/j-4>rriHiUon,t  on  the  Mode  of  Fecuudutiun  of  the  AmphUeptus 

\FaMtioiu,    By  M.  Dkhooultes  (^Comptes  Rcndus/  October, 

]lHCi4,}—* Whilst  observing  some   coufervee  in   the  month  of 

ll>ccctnlier,  the  autlior  observed  very  numerous  individuals  of 

J  Amphilepttis.    One  he  found  performing  rotatory  movements, 

[revulviag  round  a  point.   This  he  watched  for  some  time>  till, 

[at  lengthjit  performed  sundry  convulsive  movements,  its  caudal 

I  extremity  became  truncated ,    and  gave  passage  to  a  round 

gray   body*     At    this   moment    another   individual  arrived, 

I  leisurely  swimming  over  the  field  of  observation ;  suddenly, 

[on  ooming  near  to  the  protruded  vesicle  appended  to  the 

rcTolring  Ampbileptusj  it  threw  itself  against  it,  and  by  the 

[iri<r,  -  of  its  body  aided  the  disengagement  of  the  vesicle 

fro  I  I  st  specimen.     The  Amphileptns,  liberated  from 

its  biudLUj  retired  into  a  confcrvoid  mass,  whilst  the  *^accou- 

|cheiir'*  attached  himself  to  the  vesicle,  passing  hiniself  over 

it  ami  nibbiug  his  Imdy  against  it.     These  movements  were 

[continued  for  four  mituitca,  when  the  ^'  accoucheur ^^  departed, 

[and  the  other  Amphilrptus  came  from  its  retirement  and 

111  to  advance  towards  the  vesicle,  which  appeared  then  to 

[•eixiil   and   rubbed  till   it  was   broken  and  its  eoutents 

lied   iu    the    form   of  little    bodies   considered    by   M, 

Dea^ultcs   as   eggs.     The   fecundation    was    several    times 

I  observed  by  the  anthori  but  the  subsequent  disintegration  of 

[the  vehicle  was  only  noticed  iu  this  single  instance* 

A  CQfdrthidmn  to  the  Anaiomtf  of  Botkrioccphatm  laius, 
t  B%  r       i  Stieua,    (' Riechcrt  und  I  hi  Bois  Raymond's 

\At-  ^  J,  July,  IStHs) — A  very  careful  and  weU-illus- 
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trated  paper  appears  on  this  subject-  The  author  has  chiefly 
gtadied  the  disposition  of  the  generative  orgnns,  and  his 
results  are  thus  summed  up  at  the  corichiRion  of  his  paper ; 

1*  The  body-substance  of  the  B.  latus  is  a  simple  cellular 
matrix, 

2.  The  outermost  covering  of  the  surface  of  the  Ixidj,'  is 
composed  of  a  structureless  cuticle, 

3.  The  elements  of  the  muscles  are  spindled -shaped,  like 
the  type  of  the  so-called  sniooth  muscles  of  vert  eh  rata  com- 
posed of  cells.  They  are  disposed  in  three  bundles,  and 
form,  a^  a  scries  of  circular  or  rirj  g- muscles  ■  i,  a  series  of 
long  muscles  i  c,  isolated  oblique  muscles. 

4>  The  B,  luius  lias  a  genital -pore, 

5*  The  male  organs  consist  of,  a,  the  testes  situated  at 
the  side  of  the  rings;  h^  of  the  united  excretory  tnl>e  of  all 
the  testes,  the  seminal  duct,  which  passes  into,  c,  a  rauseular 
sae,  of  ii'hich  the  anterior  end  bent  upon  itself  exposes, 
d,  the  penisj  which  discharges  the  function  of  a  genital* 
pore. 

6*  The  female  organs  are,  a,  a  tough  vaginal  canal  dis- 
charging into  the  genital-pore  below  the  muscular  sae ;  A,  a 
tough,  H-shaped  ovary,  placed  under  the  rauftcles  on  the  central 
surface;  c^  yelk-sacs  and  yelk -ducts  arc  disposed  over  much 
of  the  integument  of  the  sitlc  of  eacli  ring,  arul  joining  with 
one  another,  take  the  form  of  a  corn  sheaf — ^frorn  these  a 
system  of  canals  arises  in  the  middle  of  the  ringf ;  d,  the 
excretory  duct  of  the  ovary  receives  the  yelk-duet,  wliieh  meets 
it  in  the  middle,  besides  a  canal  coming  from  tlie  end  of  the 
vagina;  e,  the  uterus,  or  egg- bolder,  is  a  canal  folded  up  iu 
many  loops,  w  hich  jK>ssesses  an  independent  opening  beneath 
the  genital-pore;  /,  the  junction  between  the  beginning  of  the 
uterine  canal  (Kniuel  rohre)  and  the  end  of  the  ovarian 
duct  takes  place  at  an  enlargement  of  the  latter  (Knauel 
driise.) 

Note  on  the  Tennination  of  Motor  Ncrveif  amort/f  ih^  Cm^iuc^^ii 
mid  Imvcts.  By  M«  Cu*  HoLfnr:T. — In  his  last  note  on 
the  termination  of  motor  nerves,  Kuhne,  the  autlior  statea, 
ieeks  to  estnhlish  a  similarity  between  the  mode  of  termi* 
nation  of  the  nerves  among  the  Articulata  \V>^^^  »*inf 
described    by    !  mid     that    whieli    he    i    ' 

di»coven*d  in  tl>        ^     tor  Vertebrata;  an  iu*«inui 
IS    by   no   nK^ans  m    accordimce   with   the  facts.     Vauc 
fmitnaM,  art'tniM^  larvic  of  the  IHpiera,  and   Colmptfr^^  wer 
Uic  itubjects  of  M.  Tlougct*ii   examination.     Ue   fititU  iha 
lh+    '  '         '■    ■  ■      '■       .  "    ■'  ;  .       "  .ren  really 

bu:  form  an-: 
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I  ttnce  of  tlio  cone  and  its  fibrils  depends  on  the  amount  of 
tension*  The  term  inn  tn  on  of  the  nerve  in  beetles  is  Bimilar 
to  that  in  the  Butrachians^  but  there  is  no  general  similarity 
bctireeti  tbe  Articulata  and  Vert^brata  in  this  respect.  The 
axis  ejHndef  presents  no  modification  of  structure  or  appear- 
ance in  the  three  higher  classes  of  Vertebrata^  but  spreads 
out  in  the  form  of  a  finely  granular  plexus,  accompanied  by 
an  aggregation  of  minute  globules.  Whether  these  researches 
are  confirmatory  of  Dr,  Beale's,  M.  Bouget  does  not  say.  His 
resiilts  seem  certainly  to  agree  better  with  those  of  our  own 
countryman  than  with  those  of  Kuhne  or  Kolliker*  ('  Comptes 
Rendui,'  Nov.  21st,  1864,) 

A  paper  on  the  same  subject  as  this  will  be  found  in 
the  last  numlier  of  '  Kolliker  and  Siebold*s  Zeitschrift  '  for 
this  year  J  by  Dr*  Lehman,  of  Copenhagen,  detailing  the 
results  of  some  important  original  inrestigations. 

The  Emfrryohiiy  of  Insects.  By  Dr.  August  Wiesemann. 
— ^Two  very  valuable  papers  on  this  subject  have  lately  been 
published,  one  in  the  October  number  of  Keicbert's  '  Archiv/ 
mid  th^  other  occupying  the  whole  of  the  July  number  of 
KLiUiker*s  and  Siel>old's '  Zeitschrift.'  We  have  not  space  to 
notice  the  various  details  of  microscopic  and  minute  anatomy 
which  are  given  by  the  author,  but  would  just  draw  attention 
to  the  subject  as  one  of  great  interest.  Dr»  Weismann's 
papers  are  profusely  illustrated. 

On  mmf^pttidiar  Simcturcs  in  the  Seminal  Fluid  ofJanihina* 
By  FaiTZ  ^luLListt-  (*  Wiegraan^s  Archiv,' 1803^  p.  179.) — 
Dujing  some  observations  made  on  the  shores  of  the  Mediter- 
ranean the  author  detected  numerous  little  bodies^  apparently 
|KM»iiessed  of  !icud  and  tailj  freely  swimming  in  the  seminal 
fluid  of  Janthina.  He  at  first  considered  them  as  parasites, 
but  on  a  subsequent  examination  found  that  their  filamentous 
ranee  and  movement  was  due  to  the  aggregation  of 
spertns  j  and  hence  he  concludes  that  they  are  sperma- 
lopharsL  The  question,  however^  is  one  admitting  of  further 
iiiT«stigation^  likelv  to  be  attended  with  interesting  results, 
(Sec  *  Ann.  aiul  Mag.  Kat.  Hist,/  Dec,  1864.) 

On  the  Mmctilar  Snhnucous  Layer  of  the  Intestine  of 
Uammifers.  By  M,  Louis  Fasce*  ('Eobin's  JournaL') — 
The  disposition'  of  tlie  muscular  layers  of  the  intestines,  as 
ihown  by  M.  Fasce,  is  as  follows  : — I.  Muscular  fibres  placed 
beneath  Llehcrkuhn's  tubcs^  surrounding  them  partly,  always 
dispones  in  the  same  direetion,     2.  Connective  tissue  sepa^ 


above 
Longitudinal 


from,    ^f   circular    muscular    fibres,    4. 
res.    This  layer  is  three  times  as  thick  as 
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any  other*  5,  Submucous  tissue*  6  and  7*  Sub-serou»  mus- 
cular layers^  longitudiual  aud  anuular.  8*  Seroua  membrant*. 
The  Gray  Stibstance  of  the  Medulla  Obion  f/a fa  artd  T^^ape- 
zium. — Dr.  Dean,  in  his  recent  researches  published  at  Wajiih- 
ingtoUi  gives  same  important  observatioDs  on  the  decussation 
of  the  hypoglossal  roots,  &c.  In  the  mtduiia  obhngaia  lie 
considers  that  we  have  three  classes  of  uervc-fibrca  i 

1,  Vagus  (spinal  accessory)  and  hypoglossal  rootSj  which 
aiise  from  or  terminate  in  cells  in  their  respective  nuclei. 

2,  Vagus  (spinal  accessory)  and  hypoglossal  roots  meeting 
in  cells. 

3,  Vagus  (spinal  accessory)  and  hypoglossal  roots  directly 
continuous* 

Me  also  gives  some  observations  on  the  olivary  bodies,  and 
is  disposed  to  agree  entirely  with  Mr.  Lockliart  Clarke^  con- 
sidering that  the  groups  of  very  large  cells  from  which  the 
upper  olivary  bodies  originate,  arc  developed  from  the  remalna 
of  the  antero-lateral  uuclci.  {'Amcr,  Jonrnal  Medical 
Science/) 

On  the  Cofffiitiorut  of  Osieo-ffenema  with  or  without  pre- 
ea^iinff  Cartilaffe.  By  M.  Robin.  (*  Robin's  Journal/ 
September  and  December,  18(54,) — M*  Robiu  is  publishing 
an  important  series  of  obsenationa  on  thia  subject,  which 
he  hns  made  during  very  laborious  researches.  The  papers 
arc  illustrated  by  drawinj^s  from  nature. 

Rtsearchejii  mi  the  Mnam&  Membrane  nf  the  '*  Col-fdrrim*** 
By  M,  CuKN'iL.     (^Robin's  Jonnial/  September^  1B(>^,) 

On  iheEpUhtihim  r^  the  UHnary  VanuL  By  Dr.  H,  Linck, 
{Reichcrt  and  DuBois  Raymond^s  ^  Archiv/  July,  1864.) 

A  OmtrUmlion  to  the  Histohgy  of  //«•  Facinmn  Corpusct^u 
By  ProfesMf  ni>vt:R.  (Reich,  and  Du  Bois  Ilaymoud*)» 
'  Archiv/ JiUy,  lBfi4.} 

On  the  Patholopj  of  Tetanm.     By  J,  Lockup  ax  CtAa^E. 
('Lancet/  Sept*  3,  18G4,) — Of  all  tbc  diseases  to  which  the 
human  frame  is  subject,  while  in  none  more  thnn  in  tetanus 
tbc  pathology  lias  peri)Iexcd  inquiries,  in  none,  perhaps,  Imvo 
the  skill  and  in^cuuity  of  the  practitioner  l>eeu  more  variously  j 
but  vainly  expended.     It  is  lamentably  true   that  in  many^ 
diHordcrsi  a  coniphHc  kiunvlcdf^e  of  their  ptitholopjy  hits  been 
but  of  little  avail  in  p<»inttii|^  to  the  nietbud  uf  cure;  but  in 
tetanus  we    have    not   hitherto   t;ujoyed    even    the    pM->^ihli» 
advantage  of  this  kind  of  knowledge^  however  uii' 
it  may  prove  j  so  that  the  diflercnt  plans  of  tr     ^        i    Nviuni 
are  numerou-s  biivc  been  wholly  tentative  or  d. 

In  ibis  frightful  miibily  il  may  ht  Katd  that  bcaivuly  any* 
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thing  has  been  ascertained  of  the  changes  which  ensue  in 
the  condition  of  the  nervous  centres.  Some  of  the  sympa- 
thetic ganglia  have  been  found  inflamed^  or  more  or  less  hyper- 
semic ;  but  these  conditions  are  far  from  being  constant.  Swan 
tells  OS  that  in  one  case  of  tetanus  he  discovered  well-marked 
inflammation  of  the  semilunar  ganglia;  in  another  the  vascu- 
larity of  these  ganglia  was  much  increased ;  while  in  a  third 
there  was  enlargement  with  increased  vascularity,  not  only 
of  the  semilunar  ganglia,  but  also  of  those  in  the  cheat. 
Some  of  the  ganglia  of  the  abdomen,  however,  remained 
unaffected.  In  other  cases  of  tetanus  in  which  the  sympa- 
thetic ganglia  have  been  examined,  they  have  been  found 
perfectly  healthy. 

Of  the  peripheral  nerves  in  tetanus,  many  cases  of  well- 
marked  disease  have  been  recorded  by  different  authors.  Mr. 
Curling  mentions  two  cases  in  which  the  nerves  at  particular 
spots  appeared  inflamed.  Instances  of  the  same  kind  have 
been  recorded  by  Pelletier,  who  believes  that  in  every  case  of 
traumatic  tetanus  the  disease  is  due  to  inflammation,  extend- 
ing from  the  injured  nerves  to  the  membranes  and  sub- 
stance of  the  spinal  cord  ;*  and  Froriep  has  published  seven 
cases  of  traumatic  tetanus,  in  which  there  were  swelling 
and  redness  of  particular  portions  of  the  nerves  between  the 
wound  and  the  spinal  cord.f  Of  the  spinal  cord  itself,  the 
principal  abnormal  appearances  that  have  been  hitherto  ob- 
served consist  only  of  hyperemia  of  its  membranes  and  sub- 
stance, with  occasional  effusion  of  fluid  around  its  surface. 

Having  given  this  brief  summary  of  what  is  at  present 
chiefly  known  of  the  pathology  of  tetanus,  I  proceed  to  the 
results  of  some  observations  which  I  lately  made  on  the  spinal 
cord  in  the  two  following  cases  which  occurred  in  St.  Georgc^s 
Hospital. 

On  the  30th  of  April,  1863,  a  man  fell  a  distance  of  twelve 
feet  to  the  ground,  by  which  the  skin  of  the  right  leg  was 
said  to  be  severely  bruised.  On  the  11th  of  May  he  com- 
plained of  stiff-neck,  and  some  diflficulty  of  deglutition.  In 
the  night  his  mouth  became  quite  closed,  and  he  had  several 
fits  of  severe  dyspnoea,  accompanied  by  contraction  of  the 
muscles  of  the  back.  On  the  following  day  the  surface  of 
the  body  became  cold  and  clammy,  with  large  drops  of  sweat 
on  his  forehead.  When  lying  supine  on  the  bed,  his  back 
was  so  curved  that  the  hand  and  forearm  could  be  passed 
between  it  and  the  bed.     He  had  the  risus  sardonicus  ex- 

*  'Kcvue  M6d.,'  1827,  vol.  iv. 

t  '  Nene  Not.  atu  dem  Gebiete  der  Natur  uud  Heil  Kunde/  1837,  vol. 
i,  No.  i. 
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pression  of  face.  The  ptilse  was  weak,  hut  re^jular — ^11 
Every  ten  or  fifteen  minutes  there  was  momentarj*  eoutra 
tion  of  the  facial  and  spinal  muscles.  Attempts  at  deglutii! 
tion,  or  taking  a  deep  inspiration^  brought  on  these  spasms 
immediately*  The  breathing  was  nearly  all  ahdomiual,  the 
thorax  moving  very  slightly*  The  right  leg  was  inilamed 
about  its  middle,  and  there  was  a  deep  slough  four  inchc 
long  and  two  inches  wide.  The  actual  cautery  was  applied 
from  the  occiput  to  the  middle  of  the  dorsal  region,  the 
patient  being  under  the  influence  of  chlorofonn.  The  spas*l 
modic  attacks  gradually  increased  in  frequency  as  well 
intensity^  and  the  man  died  in  one  of  them  on  the  morning  of 
the  13th.  He  could  move  his  jaw  freely  during  the  last  four 
hours. 

The  post-mortem  examination  was  conducted  by  mj  friend 
Dr.  Dickinson,  of  St.  George's  Hospital,  who  gave  the  fol- 
lowing account  of  the  external  aspect  of  the  spinal  cord  : — 
'*  The  sheath  of  the  cord  was  natural  in  appearance.  It  had 
a  reddish  hue,  owing  to  the  fulness  of  tlie  vessels  on  the 
surface  of  the  cord.  Over  its  whole  extent  the  cord 
covered  with  large  injected  vesselsj  which  were  nearly 
thick  as  whipcord.  They  were  near  together,  and  ran  mor 
or  leas  parallel  to  the  length  of  the  cord.  The  white  nnd 
gray  matter  were  both  congested,  and  the  puncta  were  very 
conspicous  everywhere." 

A  portion  of  this  cord — the  principal  part  of  the  eenrlcal* 
enlargcmeiit — was  given  to  me  by  Dr.  Dickinson.     It  was 


already  haidened  by  long  maet^atuju  ia  ehrouiic  acid,     h 
ieeiiona  I  found  the  g^y  mbeiance  in  particular  very  tniicl 
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congested ;  and  not  only  were  the  vessels  unnaturally  dilated^ 
but  each  was  more  or  less  surrounded  by  a  granular  and 
originally  fluid  exudation,  in  which  the  natural  tissue  of  the 
part  became  broken  down  and  ultimately  dissolved.  In  fig.  1, 
a  large  triangular  mass  of  this  exudation  is  represented  at  a, 
where  it  occupies  the  bottom  of  the  anterior  median 
fissure  (b),  and  has  destroyed  a  part  of  the  anterior  commis- 
sure by  extending  to  the  right  as  far  as  c.  The  same  parts^ 
of  the  gray  substance  of  other  sections,  more  highly  magni- 
fied^ are  represented  in  Figs.  2  and  3.     In  Fig.  2,  a  large 


quantity  of  granular  exudation  (a)  has  enveloped  and  partially 
destroyed  some  blood-vessels^  and  the  pia  mater  which  sup- 
ports them.  The  exudation  extends  to  the  left,  around  the 
bottom  of  the  anterior  column  (e),  destroying  a  portion  of 
the  anterior  commissure,  and  following  the  course  of  an 
evidently  diseased  blood-vessel  (/)  into  the  middle  of  the 
anterior  comu  {g),  where  it  has  destroyed  a  part  of  the  gray 
substance.  In  Fig.  3,  we  find  at  a  the  same  kind  of  granular 
exudation  enveloping  the  pia  mater  and  blood-vessels  which 
enter  at  the  anterior  median  fissure;  and  at  h,  in  the 
same  figure,  is  a  separate  and  oval  mass  of  the  same  kind  of 
exudation,  surrounding  the  cut  end  of  one  of  the  blood- 
vessels as  it  bends  round  on  the  right  side  of  the  canal.  On 
the  left  side  of  the  canal,  at  k^  is  another  elongated,  finely 
granular,  and  almost  pellucid  area  of  degeneration.  On  tur 
mg  toF^;.  1^  we  find  that  small  areas  or  patches  {d,  d,  d,  t 
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which  under  n  high  power  are  seen  to  be  of  this  description^ 
are  scattered  over  diiferent  parts  of  the  gmy  substance* 
Most  of  them  may  be  seen  to  lie,  as  they  probably  all  do,  at 
the  side  of  or  around  blood-vessels.  In  some  places  thej 
are  exceedinj^ly  mimitc,  and  much  more  numerous  than  thej 
are  represented  in  the  figure. 

Of  the  second  case  of  traumatic  tetanus  the  history  is 
follows  : 

On  December  2Gth,  1863,  s  girl,  aged  seven  yeara^  trod 
on  an  iron  meat-staiidj  and  received  a  small  wound  on  the 


hall  of  the  toe  of  the  right  foot.     Some  pain  and  inflatuma* 
tion  followed^  and  the  part  was  kept  poulttcrd.     On  Jatiuii 
7th,  18G4,  the  mother  noticed  a  i)cculiar  expre^ic  i      * 
the  face,  and  forty-d^ht  hourn  later  the  girl  «Tn  !| 

of  pain  about  the  1  r.     On  tljr  ^ 

•he  hnd  lo«t  mH  jw  i  i  i  tiiug  the  nn 

of  the  »amt*  day  her  hr:o\  n,    -n  to  l>e  -  ]{ 

lier  spine  to  he  noroewha:  dr*ed-     1 L.    ,..,..-. j..^  ,,.,i 
hm!  optsthototKit  and  sardonic  grin  ;  the  puke  nim  snmll  and 
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quick.  The  wound  in  the  foot  had  healed^  and  the  cicatrix 
was  not  painful.  The  posterior  tibial  nerve  was  divided  by 
Mr.  Henry  Lee.  On  the  12th  the  risus  sardonicus  was  less 
marked ;  she  could  open  her  mouth  about  half  an  inch^  and 
protrude  her  tongue  easily;  deglutition  was  perfect.  Any 
sudden  movement  of  the  bed-clothes,  however,  threw  her 
into  a  state  of  spasm,  in  which  the  back  became  bent,  and 
the  comers  of  her  mouth  much  drawn  down.  The  abdomen 
was  hard ;  respiration  38  per  minute ;  pulse  160  and  regular; 
she  answered  questions  readily.  Two  doses  (each  three 
grains)  of  calomel,  followed  by  an  enema,  brought  away  copi- 
ous motions.  There  was  great  thirst,  and  a  constant  cry  of 
"  Drink,  drink  \"  On  the  14th  the  attacks  of  spasm  were 
less  frequent  and  severe;  she  passed  a  much  quieter  night. 
On  the  following  day  she  was  very  much  purged,  but  this 
action  was  arrested  by  a  six-grain  dose  of  Dover's  powder. 
On  the  16th  she  had  a  very  severe  attack  of  spasm,  in  which 
her  face  became  blue ;  she  was  quite  insensible  to  all  external 
objects,  and  opisthotonos  ensued.  After  this  she  slept  for 
two  hours.  On  the  18th  there  was  some  pleurosthotonos 
towards  the  right  side.  On  the  19th  she  was  much  weaker. 
On  the  20th,  in  the  morning,  she  had  two  severe  spasmodic 
attacks,  with  only  an  interval  of  a  few  minutes.  In  the 
afternoon  of  the  same  day  she  had  three  others,  and  died  at 
twenty  minutes  past  two. 

On  examination  of  the  body  by  Dr.  Dickinson,  the  pia 
mater  of  the  brain  was  found  to  be  slightly  blood-stained  in 
the  neighbourhood  of  vessels,  but  otherwise  healthy.  The 
dura  mater  of  the  spinal  cord  contained  about  half  an  ounce 
of  blood-stained  fluid.  The  vessels  of  the  surface  of  the 
cord  itself  were  greatly  injected,  especially  in  the  lumbar 
enlargement.  Its  gray  matter  was  congested.  The  remainder 
of  the  cord  was  more  than  usually  vascular,  both  on  the 
surface  and  in  the  interior,  but  less  so  than  in  the  lumbar 
region. 

Nearly  the  whole  of  the  spinal  cord  was  sent  to  me  by 
Dr.  Dickinson  for  examination.  To  the  unassisted  eye 
nothing  unusual  was  observable  in  its  interior.  But  when  the 
microscope  was  employed  on  sections  properly  prepared, 
lesions  were  discovered  of  the  same  general  nature  as  those 
which  I  described  in  the  first  case.  Every  region — the 
cervical,  dorsal,  and  lumbar — was  more  or  less  affected; 
but  in  each  the  morbid  appearances  seemed  rather  to  recur 
at  intervals,  and  not  uniformly  throughout  its  length.  In 
■ome  sections  the  injury  was  limited  to  the  gray  substance ;  in 
others  it  involved  the  white  columns,  particularly  the  poste 
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rior  and  lateral.  Sometimes  the  lesion  was  in  the  form  of  a 
granular  dcpofiit  around  blood-vea^ek ;  sometiiucs  m  the 
form  of  globular  mas^ses  or  rings,  arising  from  nijury  and 
dtsplacemeut  of  tlic  wliite  substance  of  the  adjacent  nervi*- 
filires.  The  latter  appearance  was  more  frequGut  in  the 
white  columns  and  along  the  sides  of  fissures  containing 
blood- vessel 8 J  where  the  tissue  had  oecasionallv  the  aspec^t 
of  a  moth-eaten  clotb.  In  some  places  the  lesioual  spobs 
were  exceedingly  mnallj  and  might  easily  have  been  mistaken 
by  an  unpractised  eye  for  the  natural  appearance  of  the 
part. 

Although  I  shall  abstain  from  giving  any  decided  opiuioii 
on  the  exact  nature  of  the  morbid  action  in  tetanus  until  I 
ha%^e  examined  more  cases,  the  plan  of  treatment  which  I 
should  try  would  be  the  following  : — ^Division  of  the  wounded 
nerve  as  early  and  as  high  up  as  |>ossiblc  ;  cupping  along  the 
course  of  the  spine  ;  frequent  dose^  of  calomel  combined  with 
opium ;  and  putassio- tartrate  of  antimouy,  repeatcil,  dunn_ 
the  severer  paroxysms,  at  short  intervals  and  in  suffinent 
quantity  to  produce  nausea^  or  perhaps  vomiting*  The 
chief  oijject  of  the  tartrate  of  antimony  is  to  subdue  the 
spasms,  but  it  might  also  assist  in  arresting  the  morbid 
action  of  the  blood-vessels.  Some  years  back,  in  the  coluninii 
of  this  journal  J  1  recommended  the  use  of  tartrate  of  anti- 
mony in  those  violent  and  prolonged  paroxysms  of  hysteria 
which  are  so  intractable  and  distressing,  and  I  have  never 
known  it  faih  As  sotm  as  nausea  su per v cues ,  the  spusmsj 
however  violent,  begin  to  relax  ;  and  if  the  piiro^cysm  be 
excited  or  prolonged  by  the  presence  of  undigestrd  food  in 
the  etomaehj  the  vomiting  will  prevent  its  recurrence.  In 
tetanuSf  any  depression  that  might  be  caused  by  the  antimony 
would  be  much  less  than  the  exhaustion  of  the  nervous 
system  resulting  fri>m  the  viulenre  of  the  spasms* 

I  slndl  be  glad  to  receive  the  siiiriul  ennls  and  mrdiillae 
obkingat^  of  any  patients  that  may  die  of  tetanus.  If  they 
cannot  reach  mc  immediatclyp  they  may  be  cleanly  cut  with 
a  sharp  knife  into  piect*s  about  an  inch  long,  and  preserved 
in  a  solution  of  chromic  acid,  in  the  pn")[>ortion  of  I  piirt  to" 
800  parts  of  water,  I  shall  also  be  glad  to  receive  oonli 
belonging  to  casc^  of  muscular  atrophy  or  "  wanting  palsy/' 

[We  have  given  the  above  cases  from  the  '  Lancet/  lo 
*how  our  medical  readers  what  may  yet  be  expected  from 
mieroiicopie  research  with  regard  to  nervous  diseases.  It 
ifl  not  beeauset  h 
dumges  cttn  be  ol 
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diaeaae  has  been  present,  that  such  diseases  has  not  been 
attended  with  structural  derangement.  It  is  because  nervous 
pathologists  have  not  yet  made  themselves  masters  of  nervous 
structure  that  so  little  has  yet  been  made  out.  Observers  have 
hut  to  follow  in  the  footsteps  of  Lockhart  Clarke,  to  reap  a 
rich  harvest  of  explanatory  facts. — 'Ed.'] 


TCOTES  AND  CORRESPONDENCE. 


Diagrams  of  Mlcrascopic  ObjectB.— In  loakiiig  over  Mr*  Beale'i 

new  edition  of  his  work,  **  Huw  to  Work  tlie  Micrascope/ 
liave  been  struck  with  his  observatioim  relative  to  drawing 
objcets  ill  pi>*  2iy^2H*     There  is  no  dotibt  ns  to  the  pnieral 
correctness  of  his  remarks,  but,  ut  the  same  time,  it  h  eer- 
tain  that  there  are  nmuy  amateurs  iu  nneroscopy  who  caa 
never  attain  any  profieieney  in  the  cunning  of  the  peneih     1  da 
not^  however^  write  to  bewail  my  own  inability  in  this  matter^ 
biM  for  another  purpoie.     The  teachings  of  the  mieroscone 
have  now  become  no  popular  that  I,  for  one,  am  coustantlyl 
being  asked  to  give  leetures  on  the  subject  at  parish  rooms,  f 
youtij^  men's  assoeiations,  &c.;  and  as  it  is  impossible  on  sueli 
oeeasioua  to  illustrate  one^s  obMcrvatioug  to  large  audiences 
under  the  microscope  Itself^  recourse  must  be  had  to  diagrams, 
which  I  have  found  ^reat  diflieidty  in  obtaining.     At  the 
amrU.  given  by  the  Bath  and  Bristol  nneroscopieal  goeietiea 
in  connection  with  the  late  meeting  of  the  Bntish  Associa- 
tion, the  walls  of  the  various  rooms  were  profusely  covered 
with  welbexeeuted  eidarged  drawingj^  of  the  pnin  ipal  uiiiTo- 
aeopic  objects  in  the  vegetable,  animal,  and   mineral  kinjjf.^ 
doms,  and  the  ianie  is  generally  the  ease  at  the  annual  mirA^M^ 
of  the  London  Sticiety*     Now,  it  appear?*  to  me  that  it  would 
answer  the  purpose  of  any  enterprising  publisher  to  brin^  out 
a  well -se  lee  ted   scries  of  diagrams"^    ilhi>^trating,  say,   for  in- 
stance, the  structure  of  insects  antl  jihints*     Fur  th(*se  wouldi 
find  a  ready  >tule  ami>ng^t   isehtKdn,    fauiiliea,  young  men's' 
a-^soeiationa,  &e.,  and   such  a  proeeeding  would,  snr(!ly,  do 
ueb   towards    popularising   the   microscope,      Tlicre   may 
sibly  be  »ueh  a  «cric»  aln'ady  publi3shed»  and  if  »o  1  t^houldl 
'  '  i^rrrnpondimt  who  would  inform  me  where 

A. 

the 
in- 
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^Bihkswers  from  vour  iniTiierons  siibscribers*^PiiED*  IL  Iukq, 
^Vl^^ideiifc;  Read  big  Microscopical  Society. 

^"  fWe  know  of  but  (ew  pubUsiied  diagrams  avaikble  fur 
micfoscopical  iectiires;  aud  wc  think  our  coiTespondeiit'B 
9iiggcetioii  a  gocwl  one.  Tlie  best  diagram  of  microsoopie 
otijects  tUat  wc  know  foi*  a  class-room  is  one  pnblisbed  for 
the  liovernmeutj  by  Messrs,  Chapman  and  Hall,  and  ex€ 
oitcd  by  Mr.  MnrsbalL  The  snbjcet  is  the  "  Mieroscopic 
Slnjeturc  of  the  Tissues  of  the  Huuiau  Body/*  Our  pagesl 
are  alwaya  open  to  questions  and  answers  on  eubjeets  of 
kind* — I:f0sO 


Tilne  of  Hahitat  ai  a  PiBtmottTe  Speciei.^ — At  the  time  my 

hhort  account  of  Homoeocladia  in  fresh  water,  contained  to  the 
July  number  of  this  Journal,  was  written,  I  wat  not  aware  tba 
the  snbjeet  I  wisiicd  to  draw  attention  to,  viz.,  the  oeenrrenc 
of  &o*ealled  marine  diatoma  in  fresh  water,  and  vice  va*sd, 
had  before  been  treated  in  that  publication,  or,  in  fact,  ani 
irhcre  else.     Shortly  after  I  read  a  very  able  and  ralcimbii 
tuemoir  by  Professor  Walker  Arnott,  on  "  What  are  mii 
Diatoms/^  which  fully  sustains  my  own  \iew»,  and  brii 
lar^e  amount  of  evidence,  well  and  forcibly  tV    '       ^  to 
on  the  subject^  the  author  arriving  at  the  .-m  thatj 

although  Mr.  Smith's  statements,  aHcnbin^  a  Umiu^  iph 
of  habitat  to  each  species,  may  on  the  whole  be  correct, 
are  of  very  little  practical  valucj  and  may  even  tend  to  mis- 
lead when  applied  to  the  dii*tiiictioii  of  tpeeio.  Koir,  a 
theory  disproved  Ijy  the  facts  from  which  it  U  naid  to  be 
deduced,  should  certainly  K^  '  thcr  dJAmttted^  mtul  ibOffC 
uies  which,  directly  or  ij,  derifc 

lie  '■-  m  of  itj*  concctuei*  abouU^ 

oroti^  jou.     It  is  not  impo«tible 

lion,  whether  certain  species  will  sttnirc  a 
roedjnm  into  another  and  eon*'  ■  -*  •  t  tbriTe 

rhapft  becoming  in   time  irm' 
'.''•■     ■  'it,    it  i^ 

hi .  t'rc»m  pr 

of  aspect  in 

ttttitco.whL  ,  lie 

tlie  one  Ih  found  uatu  rally  to 
e\::-' -    ^'  ....,•.. A. 11-  ^.    ■ 
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Bi^ramB  of  Mierosoopic  Objecti— In  looking  over  Mr*  BeaJf^'n 
new  edition  ot'  hi§  work,  *'  I  low  to  Work  the  MioroBt^opc/*  1 
have  been  struck  witli  his  oliservatluns  relative  to  tlnuvin^j 
objects  in  pp.  26—28.  There  is  uo  cloiibt  as  to  the  i^cMcml 
oorrectuess  of  his  reniarka,  but,  at  the  yanie  tirne^  it  is  cer- 
tain that  there  are  luany  amntcnrs  in  microseopy  who  can 
never  attain  any  proficiency  in  the  cunning  of  the  pcncih  I  do 
not,  boweverj  write  to  bewail  my  own  iuahility  in  this  matter, 
but  for  another  purpose.  The  teachings  of  the  inien.Jseopo  i 
have  now  become  so  popular  that  T,  for  one,  am  eonstantlj 
bcinj^  asked  to  give  lectures  ou  the  subject  at  parii*h  rooms 
yonug  mcn^s  associations,  ^c;  and  as  it  iu  impossible  on  suclil 
oceasiona  to  illiistrate  one's  obt^icrvations  to  large  audiences 
under  the  nnurottcopc  itself^  recourse  must  be  had  to  diagrams, 
which  I  have  found  great  difficulty  in  obtaining.  At  the 
soiree  ^veu  by  the  Bath  and  Bristol  microseopicid  societies 
in  connecticui  with  the  late  meeting  of  tlic  British  AsHoeia- 
tion,  the  walb  of  the  various  rcK>ms  were  proftisely  covc^rec" 
with  welhexceuted  eidarf^ed  drawings  of  the  priueipal  micrc 
ficopic  objects  in  the  vegetal *le,  animal,  and  mincnd  kint;^ 
doms>  and  the  same  ha  generally  the  ea^HC  at  the  annual  mitt'ei 
of  tlie  London  Society,  Now,  it  appears  to  inc  that  it  woulj 
answer  the  purpose  of  any  cnterpn?iiug  [jubli.sherto  liring  out 
a  weH-»iideeteiJ  Maries  of  di:i^raina  illustrating^  say,  for  in- 
ittancc,  the  E<truetui       '  •  plants,     For  1 

find  a  ready  ftale  ,  -,    families.  } 

a>(*octatious,  ice.,  and  »uch  a  proceeding  would,  fnn_*iy,  ric 
much  toward;*  populari.sing  tlie  mtcro!seo|M^  There  unij 
jjiK^Kibly  he  »ueh  a  senet*  alrc^ady  puldinhed,  and  if  so  1  shotUc 
oc    '  '  -    ^  ^  -(irreepondent  who  would  inforin  tne  whc 
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if  a  little  upace  were  afforded  in  it  for  queries  and 
'•'  numerous  subscribers* — Fred,  H.  Laxg, 
g  Microscopical  Society. 


[^^Q  know  of  but  tew  publi&lied  diagrams  available  for 
microscopical  lectures ;  and  we  think  our  correspoucleut's 
soggcstiou  a  good  one.  The  best  diagram  of  microscopie 
objcct^s  that  wc  know  for  a  class-room  is  one  published  for 
the  {jovernmerit,  by  Messrs.  Chapman  and  Halb  and  exe- 
cntcd  by  Mr.  ^Marshall.  The  snljject  ia  the  "  Microscopic 
Structure  of  the  lisancs  of  the  Human  Body/'  Our  pages 
ait*  always  open  to  questions  and  answeni  on  subjects  of  this 
kind,*— Ens,] 


Talat  of  Habitat  ai  a  Distinctive  Speeiei. — At  the  time  my 
iibort  account  of  Homceoeladia  in  freah  water^  contained  in  the 
Jr '  I  ler  of  this  Joiu^aal,  w^as  written,  I  was  not  aware  that 

tl.  r  I  wished  to  draw  attention  to,  viz.,  the  occurrence 

of  fio-ealled  marine  diatoms  in  fresh  water,  and  vice  versa ^ 
had  before  been  treated  in  that  publication^  or,  in  fact,  any- 
where else.  Shortly  after  I  read  a  vety  able  and  valuable 
luernorr  by  Professor  Walker  Arnottj  on  '"  What  arc  marine 
Diatoms,*'  which  fully  sustains  my  own  views,  and  brings  a 
Ift!  Mnt  of  evidence,  well  and  forcibly  display ed,  to  beai' 

w  Inject,  the  author  arriving  at  the  cuu elusion  thatj 

It  \tr.  Smith's  statements^  ascribing  a  limited  sphere 

to  each  species,  may  on  the  whole  be  correetj  they 
arc  of  very  little  practical  value,  and  may  even  tend  to  mis- 
teml  when  applied  to  the  distinction  of  species.  Now,  a 
theory  disproved  by  the  facts  from  which  it  is  said  to  be 
deduced,  should  certainly  be  altogether  dismissed,  and  those 
tpeeies  which ,  tlireetly  or  indirectly,  derive  their  existence 
fn>m  the  supposition  of  its  correctness  should  be  submitted 
to  a  thorough  revision.  It  is  not  impossible  that  the  ques- 
tion, whether  certain  species  will  survive  a  transfer  from  one 
inedimn  into  another  and  continue  to  thrive  tln-ff^  ri,n!i"li 
perhaps  becoming;  in  time  moclilied  in  up[ 
3f  N  ^    '  '  '  rirnrni.    It  i^  '  ^  ! 

li,.,  .  auct  from  pr 

id  and  I'loni  occurring    in 

flic  one  is  found  ruUurully  to  account  for 
experiments,  if  carefully  conducted,   wouhl 
more  than  practical  utility,  though  this  ivoy^ 
and  vXm  f '  d  interestj  as  throwing  ligiit 


^OTKS  AND  CORRESPONDENCE* 


Biaframsof  Microftcopic  Objects —In  looking  over  Mr.  Dealers 
new  edition  of  his  work,  "  How  to  Work  tlie  Mieroscopc,* *  I 
have  been  struck  with  Ills  oljservations  relative  to  clnnring 
oljjeets  in  pp*  26 — 28,  There  is  no  iloubt  as  to  the  tii-iHTul 
correctness  of  his  remarks,  but,  iit  the  same  tiniep  it  ii  ecr- 
tain  that  there  are  many  atnatenrs  in  microscopy  who  vmi 
never  attain  any  proficiency  in  the  cunning  of  the  peucih  I  da 
uot^  however,  write  to  bewail  my  own  inability  in  this  matter, 
but  for  another  purpose.  The  teachings  of  the  niiorost^^pe 
have  now  become  so  popular  that  Ij  for  one,  ara  conatajitly 
being  asked  to  give  lectures  on  the  subject  at  parish  roonii*, 
young  men's  associations,  &c.;  and  as  it  is  impossible  on  siidi 
ocea.Hioua  to  illustrate  one's  obj^ervations  to  lar^e  audieneea 
nnder  the  niicrosoopc  itself,  rccourRse  mnj^t  be  had  to  diagrama, 
which  I  have  found  great  difheulty  in  obtaining,  At  the 
noirre  given  by  the  Bath  and  Rristol  niicm^eopieul  (societies 
in  eouncction  with  the  late  meeting  of  the  British  A.ssocif^ 
tion,  the  walla  of  the  various  rooms  were  profusely  covered 
with  weD- executed  enlarged  drawings  of  the  prineipid  micro- 
seopic  objectfl  in  the  vegetable,  animal,  ami  miucral  king* 
domft^  ana  the  same  is  i;ene rally  the  ease  at  the  annual  soirtra 
of  the  London  Society*  Now,  it  appears  to  mc  that  it  would 
answer  the  purp«jsc  of  any  cnh^rprising  publisher  to  bring  out 
a  well'tirleeteil  nerie^  of  dini^rums  ilhistratiug,  say,  for  in- 
stance, the  stt  >  '  plants.  Fur  tliese  would 
find  a  ready  -^  families,  young  men*» 
ft3*»ociatiouj*,  ice*,  and  Mich  n  proceeding  woultl,  mirdy,  do 
much   towjtrdrt   populuri«ing    the   miero}<coi>e.      There   maj 

Coftiiihly  be  such  a  scries  already  published,  and  if  so  I  fihonlj 
I     ''       '  i>m*spondcnt  who  wovdd  inform  mew hei 

tl,  ^.b 


tlH 


DreiMCfl  if  a  little  S|mce  were  afforded  iji  it  for  queries  a«(I 
^  frofii  yoiir  iinmeroim  Bubsei'ibers. — FftED,  IL  IjA>*g, 
lit,  Heading  Mieroycopical  Society* 

[We  kunw  gf  but  few  published  diagraniB  available  for 

'  loirroscopical  lectures;   and  we  think  our  correspond  en  t'& 

suggest  ion  a  good  one.     The  beet  diagram  of  mici*oscopie 

I  nbjeetsi  that  wc  know  for  a  class-room  is  one  published  for 

the  liovermnent,  l»y  ^fessrs.  Cbapraan  and  Hall,  and  exe- 

rtited  by  Mr.  iLii^^halL     The  subject  i^  the  "Microscopic 

I  Slruetnre  of  the  Tisf^ites  of  the  Human  llot^y/*     Our  pages 

I  are  always  open  to  qitestions  and  answers  on  subjects  of  this 

f^kiud* — Bds*] 

Tftlae  of  Habitat  ai  a  DistmetiTe  Speclei. — At  the  time  my 
I  abort  account  of  Homoeodadia  in  fi?esb  water^  contained  in  the 
i  July  nnmber  of  this  Jouroab  was  written,  I  was  not  aware  that 
the  subject  I  wished  to  draw  attention  tOj  Tiz,j  the  occurrence 
of  so-called  marine  diatoms  in  fresh  water,  and  vice  veria^ 
'  had  before  been  treated  in  that  publication,  or^  in  fact,  auy- 
J  where  eUe.     Shortly  after  I  read  a  very  able  and  valuable 
Imeinoir  by  Professor  Walker  Arnottj  on  "  What  arc  marine 
iDiatoms,'*'  wliich  fully  sustains  my  own  views,  and  brings  a 
[large  amount  of  evidencCj  well  and  forcibly  displayedj  to  bear 
un  the  subject^  the  author  arriving  at  the  conclusion  that, 
[although  Mr,  Smith's  statements,  ascribing  a  limited  sphere 
\v(  habitat  to  each  species,  may  on  the  whole  be  correct,  they 
jan^  of  very  little  practical  value,  and  may  even  tend  to  mis- 
jlead  when  applied  to  the  distinction  of  species*     Now,  a 
liheorY  tlisproved  by  the  facts  from  which  it  is  said  to  be 
luced,  jnhotiid  certainly  be  altogether  dismissed,  and  those 
ie^  which,  directly  or  indirectly,  derive  their  estistence 
„om  the  supposition  of  its  correctness  should  be  submitted 
to  a  thorotigh  revision*     It  is  not  impossible  that  the  ques- 
tion, whether  certain  species  will  survive  a  transfer  from  one 
airdium   into  anc»ther  and  continue  to  thrive  therCj  though 
perhapa  becoming  in  time  modified  in  appearance,  may  be 
■r'     '^  ^  ^  ^  r    *    ,f/  ejrpmment.    It  is  likely,  then,  that  species 
I  ed  distinct  from  presenting  slight  differences 

[^t  .   occurring    in   different    media,   will   be 

Sujc  i  of  «fM/^// these  grounds  to  form  evidence^ 

the  one  isi  tuund  naturally  to  account  for  the  other*     Such 
f-\n*'!in>cnt5|  if  carefully  conducted,  would  prove  to  be  of 
h  rm  pratrticnl  utility,  though  this  would  be  something; 

'aiju  liiiAi  of  general  interest,  as  throwing  light  upon  au  im* 
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Diagranii  of  Microicopic  Object*.— In  loolun|^  over  Mr,  Beale's 
new  edition  of  hh  wt*rkj  '*  How  to  Work  the  Microscop*:,'*  I 
have  been  fltruek  with  his  observationH  relative  to  th-awing 
objcets  in  pp.  26^28.  There  is  no  doubt  ^%  to  the  grnoml 
OoiTectness  of  his  remarks,  hnt,  at  tlje  sojue  tiniP,  it  is  wr* 
tain  tliat  there  arc  many  aniateurs  in  micro!?ief>py  who  eaii 
never  attain  any  proficieuey  in  the  cunning  of  the  pencil.  I  do 
uotj  however^  write  to  bewail  my  own  iimbility  in  this  matter, 
but  for  another  purpose.  The  teaehings  of  the  niicro8coi»o 
have  now  become  so  popular  that  I,  Ibr  one,  am  eonstantly 
being  asked  to  give  lectures  on  the  subject  at  parish  rooms, 
yourif^mcn^s  associations,  &c.;  and  as  it  is  impOHstible  on  .*?nch 
oceasiona  to  illustrate  one's  obsjervatioDa  to  larj]jc  audienees 
under  the  mierosci>|)€  itself,  recourse  must  be  had  to  dtai^ramsp 
which  I  have  found  great  diflficnltj  in  obtaining*  At  the 
goirte  given  by  the  Bath  and  Bristol  nueroja^eopieal  societieft 
in  eonnection  with  the  late  meeting  of  the  Britifth  A*^socia- 
tion,  the  walls  of  the  various  rootiis  were  profusely  covrrcd 
witii  well- execn ted  enlarged  drawings  of  the  principal  micro* 
aeopic  objects  in  the  vegetable,  animal,  and  nxincral  kimr- 
donis,  and  the  nnmi^  h  generally  the  case  at  the  annual  itt/Wtiat 
of  the  Loudon  Stw^iety,  NoWj  it  appears  to  me  that  it  would 
iitiiiwer  the  purpose  of  any  euterprisiiig  puldiisher  to  hrin^  ont 
m  wcU-*ielected  *?erie«  of  diafjrams  Ultintrating,  f*ay,  for  in. 
iitancc,  the  struffnre  of  inM'cls  and  plants.      For  1 

frnrl   a  rt'ttdy   Mile  amongnt    m^hoola,    (';iuiilies,   ;• 

itiouHj   kc,  and   Koeh   a  pnjeeeding  would,  aurely^  do 

towards   populari?^iujj   the   microscope*      There   tnaj 

ly  be  fturh  a  eerier  already  pnblif^hcd,  and  if  ito  I  nhonli 

'  I  i>rrej»pondcut  who  wouhl  inform  tno  wbc 
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creased  if  a  little  space  were  afforded  iu  it  for  queries  and 
answers  from  your  numerous  subscribers. — Fred.  H.  Lang^ 
President,  Reading  Microscopical  Society. 

[We  know  of  but  few  published  diagrams  available  for 
microscopical  lectures;  and  we  think  our  correspondent's 
suggestion  a  good  one.  The  best  diagram  of  microscopic 
objects  that  we  know  for  a  class-room  is  one  published  for 
the  Government,  by  ^NFessrs.  Chapman  and  Hall,  and  exe- 
cuted by  Mr.  Marshall.  The  subject  is  the  ''  Microscopic 
Structure  of  the  Tissues  of  the  Human  Body.*'  Our  pages 
are  always  open  to  questions  and  answers  on  subjects  of  this 
kind. — Eds.] 

Value  of  Habitat  as  a  DittinetiTe  Spedea. — At  the  time  my 
short  account  of  Homoeodadia  in  fresh  water,  contained  in  the 
July  number  of  this  Journal,  was  written,  I  was  not  aware  that 
the  subject  I  wished  to  draw  attention  to,  viz.,  the  oocarrenoe 
of  so-called  marine  diatoms  in  fresh  water,  and  vice  versa, 
had  before  been  treated  in  that  publication,  or,  in  fact,  any- 
where else.  Shortly  after  I  read  a  very  able  and  valuable 
memoir  by  Professor  Walker  Amott,  on  "What  are  marine 
Diatoms,'^  which  fully  sustains  my  own  views,  and  brings  a 
lai^e  amount  of  eridence,  well  and  forcibly  displayed,  to  bear 
on  the  subject,  the  author  arrinng  at  the  conclusion  that, 
although  Mr.  Smith's  statements,  ascribing  a  limited  sphere 
of  habitat  to  each  species,  may  on  the  whole  be  correct,  they 
arc  of  very  little  practical  value,  and  may  even  tend  to  mis- 
lead when  applied  to  the  distinction  of  spedes.  Now,  a 
theory  disproved  by  the  facts  from  which  it  is  said  to  be 
deduced,  should  certainly  be  altogether  dismissed,  and  tho»e 
species  which,  directly  or  indirectly,  derive  their  exifctence 
from  the  supposition  of  its  correctness  fi^hould  be  submitted 
to  a  thorough  revision.  It  is  not  impossible  that  the  ques- 
tion, whether  certain  species  will  survive  a  transfer  from  one 
medium  into  another  and  continue  to  thrive  tliiere,  thcwgb 
perhaps  becoming  in  time  modified  in  appearance,  may  \^ 
decided  by  actual  experiment.  It  is  likelv,  then,  that  sijecie* 
hitherto  considered  distinct  from  presenting  slight  differeneej* 
of  aspect  and  from  occurring  in  different  media,  i^ill  >ic 
united,  when,  instead  of  addinffthese  grounds  to  form  e\id«joe, 
the  one  is  found  naturally  to  account  for  the  other.  Such 
experiments,  if  carefully  conducted,  would  prove  to  be  of 
more  than  practical  ntility,  though  this  lewcW  be  sometliing; 
and  also  of  general  interest,  as  throwing  light  upon  an  im* 
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Biagframs  of  Microscopic  Objects*— In  looking  over  Mr.  Beale^a 
new  edition  of  hh  work^  '*  How  to  Work  the  Microscope,'^  1 
bave  been  struck  with  his  obaervationa  relative  to  drawing 
objeeti  in  pp*  20 — *JS.  There  is  no  doiibt  as  to  tlie  p^eiKTal 
correct nei*^  of  his  remarks^,  butj  at  the  same  timo,  it  ia  cer- 
tain that  there  are  many  amateurs  in  niicro«coj>y  who  eaiLJ 
never  attain  any  proficiency  i  n  tlie  cnniiin^  of  the  pencih  I  do  I 
not,  howeverj  write  to  bewail  my  own  inability  in  this  matter, 
but  for  another  purpose.  The  teacliingii  of  the  microscope 
have  now  become  so  popular  that  I^  for  one,  am  constantly 
beinj:^  assketl  to  give  Icetnrcd  on  tlic  suhjef^t  at  parish  rooms^ 
youn^  men's  assi^ciatious,  &c.;  and  as  it  is  impoxsiblc  on  such 
occasions  to  illufttmtc  one's  observations  to  lar^^c  audiences 
under  the  niicrof^cope  itself^  recourfie  must  be  hod  to  dia^riuns, ' 
wbicli  I  have  found  great  ilinieulty  in  obtaiidng.  At  the 
soiree  pfivcn  by  the  Bath  and  Bristol  niicroseopieal  societies 
in  connection  with  the  late  meetiug  of  the  British  Associa- 
tion, tlic  waits  of  the  various  rooms  were  profiii««ely  covered 
with  welUexccutcd  enlar^'cd  dniwin^^n  of  tlie  prini'ijjal  micro- 
seopic  objects  in  the  \  ',   and   mineral  kinj^-, 

dorns*^  and  the  sauic  is  ^  >  at  the  annual  amrerM^ 

of  the  Loudon  Society.  ISow,  it  appears  to  me  that  it  wouhl 
answer  the  purpose  of  any  enterprising  publisher  to  bring  cmt 
a  well-selected  series  of  diagrams  illu^tniting,  stiy,  for  in- 
stance, the  »trtn"tun*  of  innects  and  plants.  For  these  would 
linil  a  ready  stulc  amongst  schooUj  r;imilica,  youn^  mcn'ti 
a*-  I   a  pror«  '  , 

mv>  ■    tbt*    ii 

po«»ibty  be  such  a  ^  'tiid 

be  obliged  to  any  i%y..y.  „.,.*,.,  ,.,,jiu.  u.^  ;  iicrc, 

thev  can  be  proeurod. 

I  take  t'  ^      -  *L  -  T  r..  .,  .1    .  ij^^. 

uftcfulueM  tt>- 


creased  if  n  little  space  were  afforded  in  it  fur  queries  and 
answers  from  joyr  iiiimcrous  subs cribera,— Fred.  IL  L^vno, 

ProMdcnt^  Heading  Microscopical  Society; 

[Wc  know  of  but  hw  publisbed  dingrftms  available  for 
microscopical  lectures;  aud  we  think  our  correspoii dent's 
tilgge^stion  a  good  one.  The  best  diagram  of  microscopic 
obj<?ct8  iliat  we  know  for  a  clasa-roora  is  one  puhlislied  for 
the  Govemmciit,  by  Messrs.  Chapman  and  Hall,  and  exe* 
cutrd  by  Jfr.  Mnrsball,  The  subject  is  the  "Microscopic 
Structure  of  the  Tiasues  of  the  Unman  Body.*'  Our  pages 
are  always  open  to  qnestioni  and  answers  on  subjects  of  this 
kind.— Ei>!^.] 

Talae  of  Habitat  as  a  Distiactive  Speciei— *At  the  time  my 
short  account  of  Homoeocladia  in  fresh  water,  contained  in  the 
July  number  of  this  Journal,  was  written,  I  was  not  aware  that 
the  subject  I  wished  to  draw  attention  to^  viz.j  the  occurrence 
of  so-called  marine  diatoms  in  fresh  water,  and  vice  vend, 
bad  before  been  treated  in  that  publication,  or^  in  fact^  any- 
where else.  Shortly  after  I  read  a  very  able  and  valuable 
memoir  by  Professor  Walker  Arnott,  on  "  What  are  marine 
Diatoms/'  which  fully  sustains  my  own  views^  and  brings  a 
large  amount  of  evidence,  well  and  forcibly  displayed,  to  bear 
on  the  subject,  the  author  arrivitig  at  the  conclusion  that, 
although  Mr.  Smith*!  statements,  ascribing  a  limited  sphere 
of  ha  hit  at  to  each  apeeies,  may  on  the  whole  be  correct,  they 
are  of  very  little  prttctical  value,  and  may  even  tend  to  mis- 
Icml  when  applied  to  the  distinction  of  species*  Now,  a 
theory  disproved  by  the  facts  from  which  it  is  said  to  be 
deduced,  should  certainly  be  altogether  dismissed^  and  those 
ipecics  which,  directly  or  indirectly,  derive  their  existence 
from  the  8up]Jositiou  of  its  correctncijs  slionld  be  submitted 
to  a  thorough  revidon*  It  is  not  impossible  that  the  ques- 
tion, whether  certain  species  will  survive  a  transfer  from  one 
medium  into  another  and  continue  to  thnve  there,  though 
iM:n1i:nj?<  becomin;^  in  time  modified  in  appearance^  may  be 
by  arttmi  trpenment.  It  \^  likely,  then,  that  species 
it,i..vt*o  considered  distinct  from  presenting  slight  diffemnces 
of  aspect  and  from  occurring    in  dift'orent    media,   will    be 

/    *  when,  instead  of  «f/f//V/ these  grounds  to  form  evidence, 

i*  found  naturally  tx>  account  for  the  other.     Snch 

s  if  carefully   conducted,   would   prove   to  be  of 

,  1    nraetical  utility,  though  iXm  would  be  something | 

atid  alflo  ot  general  interest,  as  throwing  light  upon  an  im- 
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portan^  phystological  question^  &o  that  I  feel  justified  in 
urging  the  subject  upon  all  who  hme  the  materiali  at  handi 
the  more  bo  as  little  trouble  will  be  found  attached  to  it. 
Any  results  obtained  would  surely  be  communicated  in  these 
papers,  and  the  writer  of  thi^  would  be  deeply  indebted  to  aU 
who  may  furnish  him  with  additional  iiGformation  on  the 
subjects 

I  am  glad  to  be  able  to  close  these  lines  with  au  account  of 
whtit  I  believe  to  be  an  enconraging  new  fact.     Through  the 
kindness  of  Dr.  Abercrombie,  of  Cheltenhanii  1  have  just  re- 
ceived a  li\ing  gathering  of  BaciHaria  parados^a  from  the 
Avon^   above  Tewkesbury i  associated  with   such  freshwater] 
forms  as  are  common  iu  every  roadside  ditch^  P/evro^i^uMlJ 
aUmuatunh  NUzschia  signmdea^  Navicaia  gracilh  (E.),  &c.jj 
and  Encyonema  prosiratum*     The  unique  Badliaria  i»  very 
pleutifulj  indeed^  in  this  beautiful  gatherings  and  eontinueSf 
placed  in  common  well  water^  in   most  energetic  activity, 
Nit^schia  dubla  is  also  stated  by  the  same  gentleman^  on  the 
authority  of  Ur.  Grevillej  to  be  frequent  all  around  Chelten^ 
ham,  though  it  had  no  business  there/'     Lastly,  our  Homm* 
Qcladia  fil\formii,  or  a  very  similar  species,  ia  reported  to  b#  ] 
very  abundant  ia  the  Sevemj  above  Tewkesburyj  thus  afford- 
ing new  evidence  with  respect  to  the  great  range  of  adapta* 
bility  enjoyed  in  by  these  marvellous  fairy  gems  i  and  wbieb, 
when  properly  followed  up^  will  certainly  not  fail  to  throw  a 
gleam  of  light  on  the  obscure  paths  of  physiological  inquiry. 
— Tii,  EuLENsTKix,  Stutgard. 


oommuoic»tioD  (Vol  IV,  p.  17i)^ 

Page  173^  in  liuo  %  frgui  loji,  ftubfiiiut^s  ti  ootumii  far  tbe  fuU  slop. 
M  *j      1 1       .1        for  Bfrhi^fi&t  tt&d  Merkekjfi^. 

■I  M        y       „  ^  Dtvktria        ^    Difktfh* 

Fi^  173      H        ^        m  w*  ftfiUli/brmiM  ^   Jil^&rmii, 

In  lh«  title  of  Urn  ^ptt^/ur  EonacLADU,  nmd  HQmiM0t3iJJ>lA  i  mi  iha 
•athor't  tattiili  are  Th^  mi  mil*  U. 


Tb.  Qoddard'f  Mouotuig  Table.— ^lu  thi?  list  number  of  tlie 
Jwmial,  p.  296,  Mr.  S    "  'ng  reapectiug  mv  table^, 

•laU's  llmt  t!ic  balsam  iu  ucbj  anj  raoanlcd  is  y  t-ry 
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liable  to  boil.  I  thinks  if  the  flame  of  the  spirit  lamj^  be 
carefully  regulated  anch  mishaps  will  be  almost  impossible. 
I  have  left  my  table  covered  with  slides  for  two  hours  at  a 
time^  and  on  no  occasion  have  I  found  the  accidents  com- 
plained of. 

By  changing  the  position  of  the  lamp  and  regulating  the 
flame^  any  degree  of  heat  required  may  be  obtained. — 
D.  Everett  Qoddaxld,  Bank  of  England. 
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Mic&oacoPiCAL  SociXTf,  Octohm*  I2th^  1861. 
CHABLE8  Broo££,  Eiq.,  President,  \n  the  Chiiirr 

J.  W,  Fairey,  Esq.,  D/E.  Goddard,  Eaq..  and  B/W.  Smith, 
Esq.,  were  baUoted  for  and  duly  elected  membera. 

A  ehoH  paper  by  M.  Nevt,  of  Gheoti  "  On  a  New  8pecie^  of 
Thripa,"  was  read. 

Mr.  J.  Beck  gave  a  Terbal  **  Account  of  the  Hatching  of  the 
^gB,  and  the  Progress  of  the  Lar^iu  of  the  Flea  of  the  Cat*" 

Mpemher  dth,  1864* 

CajuiiEa  Brocks,  Eac].,  PreBidentt  in  the  Chair. 

G*  E,  Cox,  Esq.*  waa  balloted  for  and  duly  elected  a  member* 
Dr.  Bciile  f^are  a  Terbal  eoiiiQinnicotion  "  On  the  Method  of 

l>renariug  Delicate  Tissue*  for  Esammation  with  High  Powers*** 
A   paper   by  Dr.  GreTille^  "On  some  New  Fonna  of  Diato* 

inaccfip/*  was  read  (* Trans/  p.  1). 

Beermhcr  14M,  1^04. 
CitJiRi^Es  Bbooilk^  Esi|,,  Presideut,  in  the  Chair* 

J,  llcseltine,  Eaq.,  W.  W.  Bee  Tea,  Esq.,  William  Hudson,  Esq., 
jiud  Williatii  Ci)tti*rell,  Emj,,  were  balloted  for  and  duly  electe^d 
uaemberN* 

Pursuant  to  notice,  a  (jjv.  .^^:  ^  i^^j^  place  *'  On  the  moit  Ad* 
Tanta^reoui  means  of  \\h\u  <  >bject»  uoder  the  High  Powers 

of  11.      ^•'  •    -r.*^^    _ 

> !  xUibited  an  apparntnii  for  greatly  iacreaaing  the 

ilb(  r  i-f  the  ordir 

1'  ..<'  notice  t:              ;he  ncit  Annual  Meeting, 

he  ivit  that  Udirs  be  ftilii^ibW  for  admiiNiiQu  as  membcfn 

Cif  t  V  . 
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PRESENTATIONS  TO  THE  MICROSCOPICAL  SOCIETY. 


October  Uih,  1864. 

Reptiles  of  British  India,  by  Dr.  Gunther .    Ray  Society, 

1864      .  .  .  . 

Dr.  Bowerbank  on  British  Sponees 
Quarterly  Journal  of  Gcolo^cal  SocictT,  No.  79 
Journal  of  the  Linnean  Society,  No.  29 
Transactions  of  the  Tyneside  Naturalists'  Field  Club, 

Vol.  I,  Part  n.     .... 
Canadian  Journal  of  Industry,  Science,  and  Art,  Nos, 

51  and  52  ... 

Memorias  da  Academia  real  das  Sciencias  de  Lisboa, 

Tom.  3,  Part  I.      . 
Historia  de  memorias  da  Academia  real  das  Sciencias 

de  Lisboa,  Tom.  3,  Part  I      . 
Catalogue  of  Minerals,  by  T.  Egleston 
Report  on  Patents,  2  vols. 
Smithsonian  Report  of  the  Trustees  of  Comparative 

Zoology 
Miscellaneous  Collections,  Vol.  5, 1864 
Contributions  to  Knowledge,  Vol.  13 
Boston  Journal  of  Natural  Histoiy,  Vol.  7,  No.  4 
Gray  Substance  of  the  Medulla  Oblongata  and  Trape 

zium,  bv  John  Dean 
9  Photographs  of  Ditto,  by  John  Dean 
]  5  Photographs  of  Thrips,  by  Monsr.  Neyt 
Popular  Science  Review,  Nos.  10  to  13 
Intellectual  Observer,  Nos.  30  to  33 
Die  osterreichischen  Diatomaceen,  by  A.  Grunow 
How  to  work  with  the  Microscope,  by  Dr.  Lionel  S, 

Beale,1864  ... 

The  Annals  and  Magazine  of  Natural  History,  Nos.  79 

to82      . 

November  9th. 

The  Intellectual  Observer,  No.  34 

The  Pbotomphic  Journal,  No.  150 

Quarterly  Journal  of  Geological  Society,  No.  80 

List  of  the  Geological  Society,  1864 

The  Canadian  Journal,  No.  53      . 

The  Annals  and  Magazine  of  Natural  History,  No.  83 

December  14M. 

The  Intellectual  Observer,  No.  35  .    The  Editor. 

A  Mahogany  Rotating  Table  for  Microscopes  .    W.  K.  Bridgman. 

On  some   new   and  singular  intermediate  forms  of 

DiatomaceiB,  by  F.  W.  Lewis,  M.D.,  Philadelpiiia    The  Author. 
Notes  on  new  and  rarer  species  of  Diatomaceie,  by  F. 

W.  Lewis,  M.D.,  Philadelphia  .    Ditto. 

Twenty  Slides,  illustrating  the  above  Papers  of  Dr. 

Lewis     .....    Ditto. 
Two  WdtB^Homaocladia  Jiii/armii,  freshwater,  nenr^ 

Slllttfi^  .  .         ~  .    f   JXAi^ 

„  PinrntUma  nobilu.  Professor  Eulenstein,  f 

Sintigiirt  .  .  .  .j 

W.  Q.  SxABsoH,  Curator. 


Fretented  by 

Subscribed  for. 
Ditto. 

ITie  Society. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 


Smithsonian  In- 
stitution. 


The  Editor. 

Ditto. 

The  Author. 

Ditto. 

Purchased. 


The  Editor. 

Ditto. 

The  Societv. 

Ditto. 

Ditto. 

Ditto. 
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ADDITIONAL   SUBSCRIBERS   TO   THE   QUEKETT 
MEMOKUL  PUMP. 

G.  Busk,  Esq.,  f.a.S.        .        .        .        .        .        .110 

H.  Coles,  Esq *        ,        ,110 

—  Chambert,  Esq.     ,,,.,..     1     1     0 

—  Cowanj  Esq .110 

Dr.  Guy    , 110 

—  Hewitt,  Esq.         . 0  10    G 

H.Lee,  Esq.      .         ,        ,  110 

R.  Mcetejer,  Esq.      •        .         .        .        .  110 

M.  ilaraliall.  Esq. t     S     0 

JL  Piiliacber,  E$q,     .        .         ,         ,  .    S    S    0 

Powell  and  Lealand    «         ,         .  .110 

J.  St^inton,  Esq. .10    0 

J,  Suffolk,  Esq,  .         ,         .         ,         .         .         *     0  10     6 

W.  WrigUt,  Eao, .110 

J.  Till  Voorst,  Eiq.,  E,L,S .110 


Thb  HtTLXi  Katubaii  Hibtort  Aim  Miceoscofigal  SOOtBTt. 

Thb  Hull  Natural  Hiatory  and  Microscopical  Societj-,  formerly 
dejignatcd  the  Hull  Micro-Philosopbieal  Societj,  has  tiiua  c]mtig64| 
ita  title^  witb  tbe  object  of  the  admiesion  of  members  int^reiiedl 
in  Held  ptu^uita  ag  well  as  at  the  micraecopical  tJible.     The  titltl 
embraces  a  wide  latitude  of  inquiry,  and  it  ia  hoped  that  iho 
change  may  pro\e  au  effectiv©  stimulua  to  inereased  exertion 
anioagst  its  various  ib embers. 

At  the  Genera!  Meetiug  held  on  the  7tU  OeiobeFj  1S64,  Qeorg*  j 
Korman,  Esq.,  was  unanimously  re-elected  Prefiident,  nntl  William  | 
JjAwton,  Esq,,  was  elected  Vice* President,  the  latter  gflice  being] 
an  ftddltional  appoint  in  en  t^   as  also   that   of  Librarian    in   the 
person  of  Mr.  B,  Cooke.     Treasurer  in  that  of  Mr.  W,  H.  liusti 
and  the  Secretary  as  before,  Mr.  William  Hendry, 

The  Sixth  Sessional  Cimrae  for  IStJl-OS  cgmmenced  it»  Ih^laot* 
Ings  on  Friday,  October  2lBt,  to  be  eontiuu<>d  bi-moBtbly  up  to 
the  17th  March,  1805. 

Dimiic  the  past  summer  th©  Society  bad  their  Annual  Field- 
day  oti  Juno  11th,  Jind  as  the  weather  wos  tine  throughout,  the 
day  was  spent  in  a  most  enjoyable  manner.  A  special  ci'^ 
took  the  members  vid  Cottingham  and  Littlo  VVeigtitoi^ 
bald.  From  New  bald  the  varioufl  gentlemen  cou 
Society,  with  seTeral  invited  f7Tit?«tit,  walked  orrr  • 
eountry  to  CliflTc,  (hi 
osaiiv  intcriNtinir  t^ 
«t. 
th._..::.^     ...:_^-  .      ::^..:., 

iBolcigiits  alio  vmrv  i^t  wer«  Ihe 

eieited  chaaet  after  t.. ...  . .._ .  ». .  w , . 
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rn^f,  ti.f*  PTCuriif^Tiiat*  wended  their  wav  ta  Iho  Catholic 
B^  '  firkfst' Weighton,  where  they  nad  an  Jnvititbti 

to  vii/^%  \nv  » PUM^iijiiiment  of  that  localitj*  Here  they  were  most 
hospitnbly  received  by  tho  He  v.  Father  Caccia  and  Proreaaor 
Gagliardi,  ^  ^  V.1  thoughtfully  prepared  a  smnptuoua  repast 
for  tkij  hini  ^m.     It  is  parhapi  uunee^eiary  to  say  that  lull 

iuatice  yvm  uoiiy  lo  the  ieaiDt.  After  enjoying  the  repaat,  the 
beaUh  of  the  reverend  geutlemen  at  tlie  head  of  the  estEbtisUment 
waa  dronk,  and  a  cordial  vote  of  timnka  passed  for  the  kind  nud 
ho*i>itaMe.  reception  the  members  had  received.  The  viaitors  wero 
D"  eted  over  the  Heformatory,  aad  were  much  gratified 

Vk!  J [iiirabl©  arrangementu  in  connection  with  the  juvenil© 

crimioaU,  and  the  kind  and  fatberly  inanner  in  which  the  head  of 
the  estftblisbment  apparently  keeps  watch  over  his  charge.  The 
Ikrttiiiig  operationa  were  now  iuapected,  and  the  jiidicioua  aystt*m 
of  marling  noticed*  Formerly  the  whole  country  hereabouts  bad 
eTids&tly  be«ii  a  waate  of  sandy  peat.  Marl  of  a  dark-red  colour 
wai  found  on  the  estate,  and  thii,  applied  with  judgment^  has 
workad  wonderi,  and  now  the  land  jvroducea  excellent  eixipt  of 
corn,  hny^  nnd  turnips.  All  the  manual  labour  ia  done  by  th©  boy  a 
belonging  to  the  Hefonnatorv- 

After  taking  leave  of  tlie  gentlemeti  conBected  with  the 
E<^ft>rnjatory,  the  membera  commenced  their  homeward  walk 
tovrarda  New  bald*  tlie  botanists  findings  en  route^  a  locality  for 
llie  beautiful  and  rare  fern  Oamnnda  regalis. 

On  arriving  at  Newbald  tea  was  diacuesed,  and  loon  afterwarda 
the  convevance  Ftr^rted  homewards.  Thus  was  brought  to  a  eon- 
duaion  a  day  that  will  be  long  remembered  by  the  membere  aa 
the  moi^t  plf  asiint  excursion  uiad5  since  the  commencement  of  thu 
Society. 

NoTfi.^«On  the  aubject  of  dlatotna  it  tniglit  be^  perhaps^  well 
to  make  uoti^  by  the  aeveral  SnoietteH  the  period  of  various  gather* 
ings  by  their  respective  mambert^  os,  for  instance,  P,  utienuaimn^ 
AmphtpUmra  peltutida,  ^c,  in  auch  a  month,  after  raina,  or  ilry 
weather^  in  ponds ^  ditches,  &c.  i*.  angulatum,  P.  /aMm0hf  JP. 
Makfum^  or  others,  fdfrting  to  nalt  or  brackish  waters,  lagoons, 
stagnant  or  running  waters,  thus  tending  to  confirm  or  advauco 
opinions  and  know^ledge  already  eii sting  on  the  anbjeet, — W,  H. 


OxrOEO   MiOBOBCOFJCAIi  SoCtlTT. 

This  Society  waa  founded  in  April,  1S64     Tha  Bules,  of  which 

at'  untjxt^d,  were  adopted, 

L  a  Microficupiriil  Society  be  formed  for  the  itudy  of 
iuhjtcu  liirectlv  cDuUL't^ted  with  the  u&e  iind  titructure  of  the 
MiiT«#crjpe,  ttiid  fur  the  collcL'tiou  of  Microscopic  objects, 

I  tiio  Meetings  of  Uie  Society  be  held  at  leaat  twice  i» 


n 
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m. — Tbat  tlio  biisineas  of  the  Moetmga  eonsist.  First,  of  com- 
municatioiis  on  aubjecta  connected  with  the  study  of  the  Micro- 
acopc ;  Secoodlr,  of  the  diijjlay  of  objecta  of  general  ^licroacopical 
intereBt* 

IV. — That  any  IVIember  be  at  liberty  to  brin^  with  him  to  the 
Meetinga  one  or  more  friends,  provided  that  the  same  person  m 
not  introduced  more  than  once  during  the  term. 

V* — That  tlio  Oflicere  of  the  Society  be  a  President,  a  Secre- 
tary, and  five  other  Members,  who,  with  the  President  and 
Secretary,  shall  constitute  a  Couiicil. 

VI. — T^hat  the  Officers  of  the  Scciety  be  clect-ed,  and  otf»et 
general  buaineas  traiisactedi  at  ii  special  Jleetlnti  t-o  be  held 
unnuallj  at  the  bef^inning  of  Lent  Xenn  L^ihat  the  Pn*?idcnt 
sball  continue  in  Oltice  for  not  more  than  two  consecutive  year?, 
that  the  Secretary  shall  be  re-eligible,  and  that  at  each  eleetioa 
two  of  the  other  ilembers  of  the  Council  shall  retire. 

VII* — That  the  name  of  any  person  desiring  lo  b  ecu  me  a  Mem- 
ber shal]  be  submitted  to  any  Meetings  with  tlie  names  of  his 
Proposer  and  Seconder;  and  tliat  hi«  election  shall  take  place  nl 
the  foiloi^itig  Meeting, 

Till, — ^Tbat  an  Annual  Bubacriptioii,  at  tijc  rate  of  2*.  6</,  a  i 
Terra»  together  with  an  entrance  fee  of  2^*  6(/.,  be  paid  by  em^h 
Member.. 

IX* — That  at  the  be^auing  of  each  Teniu  Jleinbcrsi  iuieiuiinij. 
to  oblige  tlie  Society  with  scientific  comnumicatioiis,  ahuJln,  i/uo»- 
ijible,  Beud  their  name  to  tlic  Seeretaiyi  witli  the  subjeetti  which 
they  propose  to  illiiatratc. 

X. — ^That  it  shall  be  the  dot  v  i*f  the  Council  ^ 
in  efich  Term  the  days  on  whicli  the  Meetingjs  in 
beheld;  luid,  as  far  as  practicable^  the  aTibjecta  to  hi?  r 
thereat ;  and  that  the  ^Secretary  shall  send  notice  «>f  the 
each  Member  three  days  before  such  Meetings. 

XL — ^Tbat  books  b©  kept  by  the  ^secretary,  in  which  the  najori  ' 
of  Members,  nxi  abstract  of  the  transactions,  and  the  tluaiieial 
nceotiiits  of  the  Society,  h.^  fliTK-ivTiif.r.^,]^ 

XII . — That  every  Men :  ■^m  JVlicroscope  be  rerj i leated 

to  attend  at  the  place  of  u,:^.,y^L.,  *  ..*igiiig  with  tiiiu  his  Micro* 
aeape  und  Lamp,  a  Eihort  tiiae  brft^re  the  bui^iiie»H  of  th*?  evenin||j 

btoeommenec;  ami  that  th'/  ^ '  iry  tthjill  si-t*  that  at  Icosll 

two  Microseopea  are  on  the  tj  ry  Mett  int;  uf  ihn  HocietVir  j 

XMI, — ^Thnt  thcj^c  rules  shaij  ivt  be  altered  ivilhout  at  Ifaitj 
onu  Term*!  notice,  and  the  consent  of  two  thini?^  itf  the  Mcmbt^ri'J 
pretent* 

Tim  followipg  gentlemen  weri?  elected  to  serve  \i\mn  thi*  Cfnifiei!  • 
Dr.  A  Hand,  PmUent.,  Pruferwor   Pbiliip!<»   i*n 
PfXfff'^'if^r  Wewtwood.   If.   H     Mndrm,  Esq.,   V.. 

a 

t  I i^eum  during  the  fallowiDg 

Term,    An  Aiddfeptt  was  ddif ctv^  by  Uie  Prentdtsdili  wbicb  hi;  hoi 
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ftrtakcD,  {It  tliti  lumiiimous  rcfjucat  of  the  Sotut-ty,  ta  print; 
thr  follawmfT  objei'ts   wore   exliiUiteLi,  with  co[ume0t»  and 

i  <sor  West  WOOD— The   eealoa  of  certain  butterfliefl, 

[  nfforijmg  criteria  for  the  discrimination  of  species. 

Bv  yir.  EouiRTSoN— Young  fish,  in  the  oTa  or  newly  hatched, 
diB'  IM3  circulation  of  the  blood* 

sor  PmiiLcrs*— Sections  of  wood,  charred  for  greater 
dis*^  aud  mounted  in  balsam. 

Lj  1 ,,  .v^^or  RuLLEiTOK — Sections  of  the  molar  teeth  of  a 
Sum  at  ran  and  American  Tapir* 

Uj'  Jtr*  THOMAa-^A  icarce  Sotifer,  not  known  to  have  been 
vhere  described. 

3v  Br,  TocEWKLL — A  portion  of  human  Epidermis,  contaimng 
the  burrow  of  tSarcopftMsvabieh  with  tlie  acaruSj  its  ova  andexcre* 
ment,  in  sHk. 

By  the  Sechetabv — Diatoma  embedded  in  the  tisauefl  of  a 
caterpilbir. 

At  the  ilrst  Meetiflg  nine  tuicroscopes,  at  the  second,  eighteen 
mil  were  dt -splayed, 

1  ty,  starling  with  thirteen  members,  lias  riaen  ia  three 

monthb  tt>  forty -BIX.  A  room  in  the  Museum  has  been  placed  at 
its  disposal  by  the  President^  and  a  first-claes  microscope,  due  to 
the  muniticence  of  the  KadclifTe  Truateesj  ordered  for  ita  use.  Its 
fiurplns  funds  will  be  devoted  to  the  collection  of  books,  drawings, 
jdiot^graplis  ;  and  the  formation  of  a  cabinet  of  Blides*  Gifti  of 
various  kinds  are  begiuning  to  flow  in^  and  the  President  haa 
ofTeffc^d  a  haadncjme  sum  of  money  towards  the  establishment  of 
periudical  prti^ea  on  stibject«  connected  with  tlie  microscope. 


BaiTisa  AssociiTioK,  Bjltb. 

^UijmmomcjLh  Soib^h  bt  the:  Bath  A>"n  BaiiTon  SociiTixSt 
AasBMBLY  Rooms,  Bath. — Sepiemhei*  20,  1364, 

I'wo  hundred  years  ago,  Au^^st  13feh.  1664,  Mr.  Samuel  Pepya 

wrote  in  his  memorable  drary^  *'  Comes  Mr.  Reeve,  with  a  micro- 

pp  and  scotoacope.     For  the  tirat  I  did  give  him  £o  IOj.^  a 

lit  price,  but  a  most  curious  bauble  it  w,  and  he  gay  a,  as  good, 

niiv,  the  best  he  knows  in  England." 

-Whether  we  regard  tie  greatness  of  the  price,  or  the  cnriona- 

\  of  the  bauble,  the  contrast  between  I  (364  aud  1864  ia  Ptriktog 

bugh.     At   the  soiree  we  are   about  to   deicribe,  t!ie  micro* 

I  were  insiured  for  £G*XM},  aud  saloons  of  noble  ]>ro portions, 

thronged  with  tho  members  and  associates  of  the  body  specially 

I  devoted  to  the  "Advancement  of  Hcieace/*  bore  witness  to  the 

I  progr099  of  fchis  "curious  bauble.** 

'In*  cicrnccfitiou  aud  entire  .iirran«;ement  of  tliis  aoir^  were  of  a 
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somewhat  novel  character,  and  demand  a  ipecial  expIanatioD,    Tti«  j 
Bath  Society  is  one  of  the  youngest   in   the  country  (founded  i 
December,  IS5S);  and  ite  enterpriBe  in  undertaking  an  affair  of] 
this  magnitude  and  responsibihty,  and  carrying  it  through  with  . 
such  a  marked  success,  muat  he  proportionately  estimated,     Al  ] 
ioon  an  the  Bntiih  Assoeiatian  accepted  the  invitatian  to  visit  { 
Bath,  the  Society  reiolved  to  invite  the  aaaistauce  of  tlie  British 
Society,  and  coDJointly  with  them  to  attempt,  no  mere  exhibit iott  ' 
of  **  curioua  bauble^/*  but  a  8cientiSca!!y  arranged  and  classified 
illustration  of  the  results  of  niicroscopical  investigation  in  every  1 
natural  kingdom.     This  nliui  (iuggoated  by  the  Secretary  of  the  I 
Bath  Society,  Mr,  J*  W*  Morris)  being  at  once  accepted,  and  the 
cordial  co-operation  of  the  British  Society  being  secured  ^  the  ar^ 
rangcmenta,  which  must  have  involved  a  vast  amount  of  labour  - 
to  ail  concemedj  was  carried  forward  to  a  completeness  which  waa  ] 
the  theme  of  imqualiiied  admiration  to  all  who  were  present, 

The  plan  embraced  the  following  features,  which  were   most 
faithfuOy  carried  out: — On  entenuE  the  large  Ball  Room,  tho^ 
visitor  found  himself  in  the  **  Tegetaole  Kingdom/*     Lare^e  green 
placards  directed  him  from  Thallookks  to  ^ooEirs,  smaller  ones 
from  Alqm  to  FuKoi, 

Coloured  diagrams,  illustrative  of  the  objects  exhibited,  ofFordcdJ 
those  who  could  not  approach  the  besieged  tnatrumenta  a  means  of  I 
rapidly  surveying  the  gradatione  of  vegetable  life  in  etructuro  orl 
in  form.    To  the  illust ration  of  the  vegetable  kingdom  twenty* 
nine  microacopes  were  devoted* 

Bed  inscriptions  now  announced  the  *'  Animal  Kingdom,'* 
at  once  it  was  apparent  that  the  recent  classificatioo  of  Profess 
Huxley  had  been  adopted ;  and  thirty -nine  microscopes  enabled 
the  observers  to  follow^  hv  a  most  interesting  development,  the 
aaeending  scale  from  the  AmcBbifonn  llht/opods  of  the  FBOTaso^J 
to  the  high  degree  of  structure  illuHtrated  by  the  btautiful  prepi 
ration  of  the  organs  of  the  Inszct^. 

Here,  howeveTf  the  large  room  bad  to  be  exchanged  for  anotheri 
and  paasing  the  sergeant  of  militia,  who  strictly  guarded  the  exiti 
and  the  entnuicei«  the  etudioua  "  member"  or  *'  associate*'  found 
himself  or  herself,  aa  might  be,  in  another  department,  wherej 
the  *'lIiBtoJo^  and  General  Anatomy'*  of  the  VEnxF^aRATAl 
were  displayed  by  seventeen  nricroscopes  i  and  yellow  Inbels  in* 
vited  the  inspection  of  Geological,  Chetuicaly  and  Mim^nilni^i^al 
collections,  to  which  twenty  more  microicopee  wer** 
An  observable  feature  in  the  arrangements,  which  the  uim , ,, 
haate  of  such  an  occasion  did  not,  however^  permit  of  being  IViltj 

appreciated,  was     tho    •nPirJvimr    tn     nlmnci     nl!     tli^     itaMr..i-m.t.*.«    ^ 

"series*'  of  slidca  i 

tion   »t.^« --■"♦'-' —  ,,,^,i      i,,,^  ui^i^ct 

mi  ^n/' 

^  rt  u  .1  to  the  exhi» 

bilioo  inents.    He 
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I.  Smhh  and  Beck,  Ladd^  Baker*  &e-»  of  Loudon,  and  Hiis- 
isod  Ckrke^  of  Bristol  weri3  in  itiU  force*  And  herein  waa 
illustrated  the  distmctive  idea  of  the  Bath  SoinSe.  The  niieroscope, 
as  an  optical  instniment^ — a  triaiuph  of  optical  science— was 
kept  to  it«elf>  The  microscope,  m  an  aid  to  scieiitific  inveBtiga- 
tion  in  well  nigli  erer/  branch  of  natural  science^  claimed  iU 
rank,  and  kept  it.  There  has  been  quite  enough  of  the  "  curious 
bauble"  ityle  of  eoir^e,  and  the  resolute  endeavour  to  aisert  the 
real  relation  of  the  instruiuent  to  general  science^  could  not 
have  receUed  niore  fitting  illaatration  than  when  two  niicrosco* 
pical  Bocietiei  united  to  play  the  host  to  the  BritiBh  Association. 
Ererj  microicopical  Bociety  is^  indeed,  such  an  association  in  mtnia- 
ttire,  so  long  ns  it  regards  the  instrument,  as  an  imirttment,  a 
means  to  an  end,  and,  in  a  generous  and  comprehenaive  spirit, 
surveys  the  entire  field  of  inquiry  which  it  is  called  upon  to 
illiiBtnili}  hj  the  special  power  at  ita  dij5|)osaK 

In  concjuiion,  we  may  obeeire  that  each  of  the  microscopes 
aaumerated  above  wm  manipulated  by  a  member  of  one  or  other 
of  tlifi  societies,  or  by  on©  of  their  friends  j  but  lest  we  may 
ippear  to  be  actuated  by  a  niicrogcopie  partiality  for  what  must 
to  TOgarded  as  a  mieroBcopical  triumph,  the  words  of  the  **  AuthO' 
rised  Be  print  of  the  Report  of  the  Brltiah  Aaaociation"  may 
here*  be  quoted  i 

"  The  arrangementi,  which  were  under  the  able  direction  of 
Dr.  Wilbraham  Falconer,  President  of  the  Bath  Microscopical 
Society  ;  Mr.  J,  W,  Morria,  its  secretary;  and  Mr.  Leipner  Acting 
Secretary  of  the  British  Microscopical  Society,  were  admirable  in 
the  eitreme.  So  brilliant  was  the  assemblage  that  it  appears 
almost  invidious  to  enumerate  the  names  of  any  of  the  company 
who  were  present.  Science,  learning,  wit^  and  beauty  wei# 
equallj  well  represented,  and  the  result  was  a  scene  which  will 
never  fade  troni  the  memory  of  those  wbo  witnessed  it,  and  of 
ifaich  it  may  he  mid  in  the  worda  of  a  celebrated  Irish  poem, 

rtraudlated  by  Dean  Swift,  that,  like 

^*  *  D'Hourkc !  rioUic  feast,  it  will  ne*cr  be  forgot 

By  tboac  who  were  there,  and  by  tliose  who  were  aot*'  *' 

The  following  is  the  programme  of  the  arrangement  of  speeimeni 
at  the  meeting :— 


4. 


VEQETABIE  BUTODOM, 

YEOET^VBLE  CELL  AND  CELL  CONTUNTS, 

Po  11113  of  Cells,     Hairs  of  Plants.    Jco. 
Spiral  Cl'U  and  its  modifications*    Bbvueb, 
Yeast  Phint. 
OeU  contents*    Ciffltil" '  Md^chrcmt. 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^1 

■ 

FAO€EE0I9rGS    OF  SOCIBTIBa,                                           ^^ 

THAI.LOGE¥S,                                           ^H 

iLLa^,                                                 ^^H 

^^^P                   FBOTOPHTTE6  t—                                                                                                 ^H 

^^^ 

YalvcKJUieffi.     Falvosc  ^fgkifor,                                                      ^^H 

Desmidlaceee,                                                                                ^H 

H 

Diatoma^eie.    Seetks.                                                               ^H 

■ 

raliiieUnc«a>.                                                                                 ^M 

Ulvace^.                                                                                                   ^^1 

Oaeillaic^naciese,     U^^tnn^,)                                                              ^^H 

^^H 

Oonferrac^ffi,                                                                                     ^^1 

Cutgngat^aa.    Zy^mma,  S^e,                                                       ^^| 

^^^^^12. 

Characea?.     Cft^ira.  mdhi,  lic.                                                      ^^H 

^^H 

Melano^tpermciii,    SasrES.                                                          ^H 

^^H 

REodospe^Ulea^     Bbbies.                                                                ^H 

FUIfGI  AlfS   LICEEfta.                                                  ^H 

^^H 

Spores.     Gonidia^     ^-                                                                   ^^| 

Sections  of  Fungi.    Moulds,    &c,                                             ^H 

AOROGENS,                                              H 

QEFATICJC.                                                                ^H 

^         10. 

Juiigermamiife  of  fi ristol  Bistrict.     Serfs: a.                            ^^| 

^^H 

Spores  imd  Ektei*s  of  Jiuigennaiittm,                                       ^H 

Frurtl£citUun  of  MarekajiUa.                                                        ^^1 

MTJflCl.                                                                ^1 

H         1^  19. 

Dtjveloptiieiit  of  Hoeac«:  ABthmOia,  AreLegoulai  C'ttpiuki.       1 

Leaves,  J^c.    Ssbies.                                                                  1 

LTCOrODIAOEA.                                                          ^J 

^^^^^  m. 

Fruit  of  S€l&giiieUa»  Jtc.                                                          ^^H 

EQUISETACM^.                                                                ^^1 

Biliceauii  eutiele.                                                                          ^^1 

Fmottficttitiu.                                                                          ^H 

rtLtCES,                                                                ^H 

^^M 

l>evalaptn<*iit  of  F^nnfi.     PrcitUjcdlui.                                        ^^| 

^^    SS.S3. 

SQ0ti(>n«.  FirKstiJiciitii^a*  A;€*    SEEiiif                                        ^H 

EKDOOENS.                                               ^1 

^^H 

BtH:tioBH  >>r  <'liih'v    P:»Ttim   Liiirit,  &C.                                              ^^H 

^^H 

FrucUli^                                                                                      ^H 

^^^k^  20. 

Gtttitfuft                                                                                      ^H 

PoUoii.                                                           ^H 

EXOOEira.                                         ^1 

^^v 

Epid^tmiU  Structure.                                                                ^^M 

^^m 

StcmStntctmm     ?r<w<l.    Ssmm.                                                 1 

^^0 

Poliiaj*    &»edM«&o.                                                                        J 
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AHIMAL  EnrODOH. 
PROTOZOA. 

BBIZOPODA. 

1.  Amoeba,    (living,) 

2.  Foraminifera.    Series. 

3.  Soundings :  Atlantic,  Red  Soa,  &c 

SPONGIDiS. 

4.  Bpongea.    Spicules,  Gremmules,  &c.    Sbbibs. 

INFT780BIA. 

5.  Yortioella.    Stentor.    &c. 

6.  Noctiluca. 

Yibriones  in  Vegetable  and  Animal  Infusions. 

CJELENTERATA. 

HTDBOZOA. 

7.  Hydra  viridis,  &c.    (living.) 

8.  lAyriothela.  Coryne.  Tnbularia.  LaomedsBa.  Sertularia.  &c. 

Sebies. 

9.  Fol^pidoms  of  Plumulariadss,  Sertulariadse,  &c,    Sebies. 

10.  Auditory  Organ  of  Medusa. 

ACTINOZOA. 

Spicules  of  Alcyonium. 

11.  dorgonise.    Spicules  of  Gbrgoniee.    Sebies. 

MOLLUSOA. 

POLYZOA. 

12.  Polyzoaries.    Sebies. 

13.  Polypes.    Marine.    Sebies. 

Pedicellinida.    Cyclostomata. 
Ctenoetomata.    GbeLlostomata. 

14.  Polypes.    Freshwater,     (living.) 

BBACHIOPODA. 

15.  Sections  of  Shells. 

CONCHIFEBA. 

Sections  of  Shells. 

16.  Cilia  on  Gills  of  Oyster,  Anodon,  &c. 

17.  Embryo  of  Oyster.    Viviparous  ova  of  Anodon. 
Parasite  of  Anodon. 

OASTEBOPODA. 

[G.  Pulmonata.     G.  Dioecia.     G.  Monoecia.] 
18, 19.    Lingual  Ribbons.    Sebies. 

20.  Internal  Shell  of  Idmax  and  Arion. 

21.  Otoliths.    Dissections.    Sebies. 

CEPHALAPODA. 

22.  Sh^  of  OutUe  Fish.    Suckers.    Lingual  Ribbon,  &c. 


n 
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£CHI2rODE£MATJ.. 

2S.    Crinoidea.     Cmiohila.     SxHiEa* 

Developmeut  and  Hutologj  of  Comatula.    Ssmufl. 
Pavaidta  of  Com&ttila. 
24.    Aeteridia. 
OphinridiOft^ 
25^  26.    Fedicellarise  of  Asteridla  and  EcMoidea.    S^bIks, 

^7.     Bpines,   and  Bectiom  of  Spine,   of  Schinui  and   CidarU. 
Series. 
Holotiinridea,    Calo^rous  pktes  of  Bynapta,  Jtc. 

28*    Rotifem:— J3<Ji#«",  J3m<*Alotit«,  dtc* 

20.    Nematoidea: — Trichina  mamdk,  Jte. 

&c.     Ci^^fic^'^ttt  f^^om  Hnman  Bmin  paiMally  dcrmloped 
into  Tape  Worm, 
Trematoda,    Fliik<>»  &c, 

I>kao|khora*   Oi^iixal  prapamtaoua  by  JoEMSCUf,  iUtuitimting 
hm  work  on  iht  Lmch,    Seetis. 

CBUdTACEA. 

3L    Cnrrldpedia.    Hiitotogy  of  Ii^piif  nUUu  Cofichod^rma  vir^i^^ 

Si*. 
Z2,    Ofttracfvdft.     CtjprU,  lir, 

a.  *fr. 

Podnpthftimia,    Bectionf  of  Slidl.     Jtff  jr«fe*p«  and  ^<3^a 

34    Acari.    Pamaitio  Aoari      E^^ofAcari,    SxEtss. 
3$*    Spiders. 

MYEIAPO0A, 
J  till)  8,     Exuvia  of  Mjriiipod* 

WO.     Ptimwitio  Irt&cotn.     Bl&IEd, 

37.      \T1iol.-  liKuitk^Mj  IrtHtH'ta^     BntEA. 

S»,  118. — Spirticlea.    Trsd^tn.    TongUM* 


TllSTOLOGY  aiici  '  f 
VL 
Bosrs  Btbtsm— 
1,  %.    FUh. 


ANATOMY '  of  ibe 

A, 
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Beptdliaa. 

Bird. 

"MfimmaWtm, 

Mvsouulb  Am  FxBBOva  Stvtbic— 

3.  Muscle,  Tolnntaiy  and  inToltmtftry. 
Fibrous  tiasue. 

fOastio  tissue. 
CaitQage. 

NEBYOT7B  System  avd  Obmjts  or  Sense— 

4.  Nerre.    Paciman  bodies. 
Otoliths  of  Fish.    Sebies. 
Structure  of  Crystalline  Lens  ot  !Kih« 
Papillffi  and  Nerres  of  Tongoa. 

Ihteoukeittabt  Ststsm— 

5.  Sections  of  Skin,  &c. 

a.    Scales  ^-GTck>id.    Otencnd.    Flaeoid.    Ganoid,    fintns. 

7.  Feather.    Sebixs. 

8.  Hair.    Bhinoceros  Horn.    Baleen.    Ac.    SxBZXS. 

9.  Hoof. 
NaQ. 
Horn. 

10.  Teeth.    Development  of  Teeth.    Sebies. 

Ktttbitite  System— 

11.  Blood-corpuscles.    CapiUaries.    Sebies. 

12.  Circulation. 

13.  Gland  Tissues. 

14.  Transparent  Ixigeciious.    Sebies. 

15.  Opaque  Izgections.    Sebies. 

miscxixakba: — 

16.  Sections  of  Egg  Shells  of  Birds. 

17.  Historogy  of  Saw  of  the  Saw  Fisk 

GEOLOGT. 

Microzoal  Deposits. 
L       Crag  Poljzoa.    Sebies. 

2.  Foanls  from  the  Pleiocene.    Sebies. 

Foramvnifera,    Polyxoa.    Entomostraea,    Bone  Seetwm, 

3.  Fossils  from  the  Eocene.    Sebies. 

Seedt,    Foramm^era.    EKtomoHraea.    MoUtuca. 

4.  Fossils  from  the  Chalk  and  Green  Sand.    Sebies. 

Spom/^,    Foraminifera,  ^c, 
6.        Fossils  fix»m  the  Upper  and  Infeiior  Oolite.    Sebies. 
FolvKoa.    FkUoniosiraca.    Teeth,  &c. 

6.  Fossils  from  the  Lias,  Treas,  Carboniferous,  Devonian,  Silurian. 

Sebies. 
Foramini/era.    Corah.     Polytoa,     Entomostraea,     Sections 
of  Teeth  and  Bone, 

7.  Sections  of  Oolitic  Lime8ix>ne,  Clifton.    Sebies. 
FoesQ  Otoliths.    Sebies. 

8.  Sections  of  Fossil  Teeth  and  Bone.    Sebies. 
•.       FcMMil  Diatomaoee.    Poljcjstina.    Sbbibb. 

M.       Seetioiis  of  Fossil  Wood,  Coa],^    6bbzb8. 
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CHEMISTEY. 

U.  Goniometriciil  aualvnis  fur  detcmiiimtion  of  the  eh^tnica_ 
imtitrc  of  ti'ystaiB.  IllustTated  by  Dr.  Ltt»sya*8  ;md  Koee^li 
Mici"Ogonioniet*a*s, 

12.  Crj&uUliiation. 

13.  IL  Cljemifal  CrTstollinc  ^reptvrationa :  VegdMc  Atkahidt.  lialU. 

Siibiimatioita  of  Anetite.    Msreury.    Antlnimtifp  £x. 

AliULTERATIOHS* 

15 1        AdulWratiuii  of  Quimiie. 
„  Honey* 

•*  OKocolate. 

MIHEEALOGY. 

17. 18«  Section  B  of  Mmerak; — Agate,    Smwrdhi§»    AvtmhtHm,  Jh> 
19»        CiTBtallmo  Mmerals  t^Omdes  of  Va^er.    PhiMj^haU  cf  Lead. 

Ptjrrkite,  iftr 
2tK        Nuiire  Mettils  .-^QoM,    Sil't?0'*    Cojs^/wr.    Antimony, 


BtuumuuMM  Natubax  Hutoet  A5j&  Micho&coficai 
Society. 

DuRH^Q  the  paat  qimrter  Beverul  mtere&tiug  exhibitions  have 
taken  place   ftt  the  micposcopical  meetiugti  of  the  abuve-tmme4| 

Society.  AmoDg&t  the  specimens  shown  wei-e: — Aerontftta  AiniJ 
and  Eunomidea  txpieurm ;  a  pair  of  Uumphomicfon  vuhnm  ;  Bpeci«»l 
mane  oflo wer  mountain  1  imestone  stro ta  from  bel o \i  the  8 1 1 
Bridge  at  Clifton ;  of  Yoleanle  roek  from  uvkt  the  cart 
auder  Selkirk  Bt  Juau  Fernandez;  Fitvoniifs  Potilandua  iroi^i 
Beaehjy  Idand^  Wellington  Sound,  and  otliera*  Of  thf  Fnvoaitei 
iame  beantiful  sections  were  shown  under  the  micposeopes. 

A  graphic  unci  extremely  interegting  account  of  a  'week's  eojoum 
in  Cornwnll,  iUnstrated  hy  means  of  a  mop.     t^pccimcDs,  boih^ 
botanical,  mineral^  and  zoologicnl,  S^i\,  were  given  hy  Mr.  llennrj 
Webb,   lit   tint*   of  the   meetings.     A   paper  on  the  "  Common] 
House  Fly/'  by  Mr.  Thomas  Fiddmn,  was  also  read.    Tin*  ansL^ 
lomical  portion  of  the  subject  waft  very  carefully  Imnilled,  and  all 
|iomtH  of  diiUcuhy  explained*     The  means  by  \^  hich  fliet*  w^alk 
upon  the  ceiling  or  on  any  aiirfaee.  with  their  h«ckii  downwardi^ 
was  partic^iTjiT'lr  TH.Intcd  out;  the  ol*l  idea  of  the  sncker  on  ihe^ 
feet  being  ■  and  tW  trm^  in&trnmente  wluch  eoahl**  the 

fly  to  aeconi  '"vnrrntly  ditiWult  laj^k  w*err  n-^--'-^'*'  -  '- 

SUtnvd.    Tj  iiuntrated  by  avery  upb^mhil  i 

iacnun  nhi  ^jriir  mi  mh-  principal  orgmix  and  nlmrrun !«  m  uie 
bod}'  of  ihf  (\%\ 

At  the  Adjourned  Ammal  Meiti        '  *     -^  '    m 

I3th  ult,  a  new  code  of  lawB  i«ii.- 
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Pport  un  llie  fjrocL»eclings  of  tbe  past  jenr  read.  Tlie  Treaaurer^a 
li*t"ciuni  iiJitiwed  a  balance  of  ufi;viirdii  aY£7  in  favour  of  the  Society. 
*■  ~1(0rt  adtlrefta  by  the  retiring  Preaideut  was  read.  Two  points  in 
icular  dettervL*  aotice,  Eeibrring  to  the  new  element  wiiich  Imd 
i  iiiiM:ir[Rjnited  with  the  Society  during  the  year,  the  President 
sratulMed  the  njtrtnben*  on  the  aecession  of  strength  whicli  tbe 
Bon  of  the  microscopic  section  had  brought  to  the  parent  Society, 
Jfeo  pointed  out  tlic  utility  of  microscopical  studies,  and  the  ad- 
rjccs  which  Imd  been  made  in  every  department  of  science  since 
be  more  general  u^e  of  tlie  microscope  Ima  obtained.  The  nveeting 
tf  the  British  iVasocitttioa  for  tlic  Advance  men  t  of  Scieneej  to  bo 
Wld  in  Birmingham  in  September  next,  woe  then  commented  on, 
and  the  members  of  the  Society  were  urged  to  use  their  hest 
.tindeiirours  to  forward  the  cause  of  setence.  Votes  of  tfmnks  to  the 
rarious  ivtiriug  oiBcers  were  then  passed*  The  retiring  President, 
\V,K  HugbeSj  Es^i*,  F.L.S.jWaa  re-elected,  and  Mn  James  Hinds 
wii  elected  Beeretarv. 


BmITISS    PqARMAOHITTICAI*   CONTSBXHOl. 

Muth  Meeting. — September^  1861. 

l€>n  MwKOsconCAh  llESEAKcn  m  Reiation  ia  Phahmact.     By 
IlE^fjiY  Deane,  FX,S„  and  Hehry  B.  Beaby,  F.L.S. 

Wb  have  chosen  for  the  particuhir  iubjcct  of  the  present  com- 
untmtion,  the  vanoUiS  preparations  of  opium-  \Vliether  re- 
irdt*tl  III  n*s*pect  to  tlicir  importance  in  the  practice  of  medicine, 
eir  variability  in  elrongth  and  character,  or  tlie  peculiar  condU 
cina  in  wliich  the  Motive  matter  exists  in  the  crude  drug,  no  better 
ibject  ecu  Id  be  found  for  the  purpose  in  view. 
Ol^dum,  as  is  well  known,  h  an  extremely  composite  substance, 
eina;  a  pasty  mass  formed  of  resinous,  gummj,  extractive  and 
baminoiis  matters,  containing  a  larger  or  smaller  per-centage  of 
itain  active  principles  difl'used  th rough  it.  These  principles 
jc  ravirphine,  nareottue  (with  its  two  homologuea),  codeine, 
arci'iut*,  mecoujuej  thebaine,  and  papaverine,  either  existing  free 
in  combiuution  with  o?  -nlpluiric,  or  other  acids,  the 
of  the  cryBtalline  cv^t  .  exclusive  of  inorganic  salts, 
lied  in  good  sampled  of  tiic  drug  being  from  twenty  to 
|jcr  cent,  of  its  entire  weight.  Anv  preparation,  exactly  to 
lent  opium,  must  contain  the  whole?  of  these  principles,  as 
I  thi^  tincture  may  be  said  fairly  to  do. 
hai*,  how  liver,  bccu  shown  that  some  of  tbe  principles  are 
uinl  I  E  hera  even  dcleterioits  m  their  action^  and  we  have  con* 
i  a  elttfs  of  preparations  introduced  which  are  under- 
^  11  r  M>ri  or  efticafy,  not  from  their  containing  any  active 
I  in  Liu  re  doe**  uot  contain,  but  bccanse  they  are 
s'.ab^titnces  whicb  are  retained  by  it»     Narceme, 

¥01*.  T. NKW  «Kll.  F 


82 


PEDCEEDINOS   OP    SOCIETIES, 


mc^co^liIle,  end  meconic  itcid  are  believed  to  be  inert,  wlubt  nar- 
CotiDC  posBesses  proj>ertit*a  %vido!y  diffijreut  from  thme  for  wUi<rh 
opium  18  ui=i»iiUy  employ t'd*  Oi  the  bulkier  catjHtitiieutSj  the 
resin  appears  to  be  worse  tlmn  usclesB^  wbereaa  the  bitter  e.i^trac- 
tivej  though  opinions  differ  with  re^ar<l  to  iu  preciBe  properties, 
ei^ems  at  any  rate  to  iiiciva&e  the  nareutic  power  ot  the  moro 
active  constitnentB.  A  typical  preparation  of  opium  should^ 
therefore,  at  least  contain  the  whole  ot  the  morphine  and  eotleinr, 
with  meconic  or  some  other  acid  to  keep  them  in  iolution,  and 
the  bitter  extmctire.  Codeine  itself,  and  the  salts  of  both  codeine 
mxd  morphine,  are  readily  soluble  in  either  water  or  aJcobo^  the 
remaining  principles  are  fuDy  diasjolved  b^  alcohol,  but  scarciely 
Boluble  in  water ;  hence,  in  the  preparations  alluded  to,  irater 
rather  than  aleohol  is  used  as  the  sol  vent, 

Tbe  proceBB  we  adopt  in  examining  the  conatituenta  of  a  fluid 
preparation  of  this  tort  under  the  inieroseope  is  a  very  simple 
one. 

naving,  as  a  preliminary  step^  taken  the  specific  gravit)%  aud 
ascertained  the  percentage  of  eareftilly  dried  extract  contained  in 
it  J  we  evaporate  a  small  quantityj  usually  from  four  to  sis  drachms, 
on  a  sand-bath  in  a  watch-gla#s,  to  about  the  consistence  of  treaele. 
It  is  then  pfiiired  upon  a  slip  of  glase  and  covered  with  a  piece  of 
thin  glass,  and  after  standing  a  few  days,  it  is  sealed  in  with  gold* 
size*  Cryatalliintion  sometirnes  commences  before  the  prcpnni- 
tion  ia  removed  from  tlie  watcb-glass,  sometimes  im mediately 
after  t ran tsft^r ring  to  the  glass  slip,  but  in  many  custm  fi>r 
several  days.  The  time  taken  is  dependent  upon  one  of  two  in- 
fluences, viz.,  the  quality  of  the  opium,  and  tSe  exact  degre©  of 
ins  pi  £49  at  ion. 

In  determining  the  value  of  a  preparation  from  the  appearance 
of  this  extractive  under  the  n\icroacope,  we  do  not  rely  entirt^Iy 
upon  the  amount  of  crystal Ikat ion »  it  is  requisite  to  go  ono  step 
further  to  obtain  the  inll  value  of  our  labour,  and  by  invesiti- 
gating  the  form  aud  physical  characters  of  morphine  and  its*  com- 
pounds,  of  codeine,  nareotine,  mcconie  nHd>  Ac,  place  oiir»rlvt!ii 
in  position  to  see  the  Biguificance  oi'^  the  appeiiriince  the  nhdo 

{iresents,  and  to  Identify  any  cryatidHne  pnncipk*a  which  may* 
)e  pn^SfUt.  Ne¥crthek*Hs,  even  in  the  ahseui-t'  t>f  vi*ry  nceu- 
rale  kru>v%lt^dgc\  any  one  who  will  make  a  few  *'■'  r 

the  sake  af  practice,  will  ^oon  be  able,  by  oh-ervM'  ._* 

reity,  of  ;» 

.  to  pnHh'  t- 

i  uenesa  of  satispleis  of  any  of  tae  or* 


or  ab«ence,  the  abundar 
easily  seen  In  tv•|^r^'al 


tion  on  l^ 
dinarv  pr< 


111 


ak  of  tl  which  have  come 

V  MM-ii  ,.  ,  to  say  a  few  worda 

vim  principles  aud  tbe 


pure  alkakiid  crfttslUica  in  righ 


l-niuiijuiv 
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tmsms  often  ruuniog  into  needles.  The  iingle  erjstals  have  but 
litUc  elTeet;  u|k>u  the  polarised  my*  biit  wbere  the  Bolution  lies 
been  cor  .1  (m  ironi  alcolioljt  and  the  acicular  crystaJs  are 

[mucti  o.  ly  pre 81? at  a  gmjil  deal  of  colour. 

It  18  tiLLLijuigly  difHcult  to  any  in  what  condition  morphine 

[rtista  in  opinm  ;  we  are  well  aware  that  it  has  been  st-t  down  n» 

nicconato,  witli  a  smaller  per-eentage  of  »ulp!mte,  but  we  havu 

l\^'U4on  to  suspeet  tfiat  sidphato  is  present  to  a  larger  extent  than 

i  in  (^i'ncruMy  supposed*     The  messing  and  manipulatioa  which  all 

llcind^  of  opium  appear  to  undergo  before  they  reach  thii  country^ 

rt*Jiders  tht*  beltff  i^hich  m  snggested  by  other  ci re uni stances,  that 

[ft  porttoa  of  thf^  ineeonic  aeid  ia  decomposed,  extremely  probable, 

lit  hi  ncareely  likely  that  a  substance  which  even  boiling  water 

ideeompoHew,  evolving   carbonic  acid,  should  remain  unchanged 

I  through  the  various  treatmenta  to  which  the  drug  is  aubjectcd. 

Meconnte  of  Morphine  ifl  set  down  in  chemical  works  aa  being 
Ittncryatallisiablo^  a  statement  to  be  accepted  with  reservation;  for 
ll>y  careful  manipulation  peculiar  conical  crystals  maybe  obtained 
^either  from  tlie  solution  of  the  commercial  salt  in  dilute  alcohol, 
J  by  the  evaporation  of  mixed  solutions  of  morphia  and  meconfc 
Thesa  crystals  do  not  resemble  any  which  are  found  on 
[jruting  opium  solutions ;  but,  as  we  have  said,  the  subject 
ires  more  investigation  than  we  have  as  yet  been  able  to  give 
lit 

Suipknie  ofMorphim  takea  the  farm  of  small  flat-ended  prisms  j 
fidth  a  stroug  tendency  to  colleet  in  radiating  tufbi ;  the  larger 
[flat  crvFbjh  tinlv  polaris'.ed, 

('  '  i/,es  in  octabedra  running  into  ibur-sided  prisms. 

In  ti  I  condition  it  is  not  easily  mistaken  for  an  v  other 

lie  opium  alkaloidsy  but  the  prisms  strongly  resemble  those  of 

i>lin©, 

lliey  may  be  distini^inshed  by  their  not  presenting  the  fluted 

lor  &tri;%U'd  gi^rface  which  cryfitals  of  nareotine  have^  and  by  their 

auch  |/*s3  strikiug  effect  on  the  ray  of  polarized  liglit. 

Nareotine  occiira  in  the  form  of  prisms,  with  oblique  one  or 

*'o-faccd  ends.     As  above  stated,  the  Burface  of  the  crystals  is 

luted  or  striated,  and  on  pressure  they  break  np  into  tolerably 

egular  smaller  crystals.     Owing  to  a  sort  of  composite  structure, 

"bey  iiBvc  very  marked  effect  on  the  polarized  ray,  more  striking 

deed  than  imy  other  of  the  opium  principles.     AVere  it  not  for 

,  they  would  be  diatinguished  with  great  difficulty 

I  her  crYstallioe  substances  which  they  resemble  in 

ThLfc  is  a  tendency,  as  in  other  casesj  to  cluster  tnjrether 

raorL^  or  \vf9  radiating  liifta,  but  the  in<lividual  crjatuU  still 

i»p   tbr  and   dci  not  degenerate  into  mere   radiating 

plumose  r  like  tliose  of  uarceine, 

Naret'hifu — h^  narceine  cx.ista  in  opium  in  about  the  sama  per- 

!Jitagc,  on  the  avcragei  as  morphia  and  nareotine,  it  is  of  greater 

C0Qfiv<iEi4it]ce  in  these  mvestigationa  than  it  ii  in  a  medical  point  of 
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view,  being  probably  an  inert  Bubstance.     It  m  readily  sohib)^  In 

alcobnl,  and  &ljglitly  bo  in  water,  and  therefore  must  exist  to  con* 
gideriiblti  extent  in  most  of  our  preparnliona.  The  absolute  fonn 
of  tbe  individual  eryfetals  it  h  iBipoaaible  to  detertuine,  but  tlie 
misses  of  delicate,  &omewli»t  op/ic]ue,  ailky  needles,  eitLer  radiatin^^ 
from  a  centre  or  taking  an  irrcgLilar  feathery  ihape  are  very 
chanieteriBtic,  and  the  absence  of  any  effect  on  a  ray  of  polarixcd 
light  is  a  negative  property  of  imporiant'e, 

3feconme  occurs  in  Bi^*sided  pnsmt^  ^vtth  dihedral  fiummite^  and 
has  little,  if  anvj  polarising  power. 

Thrhaine  is  readily  soluble  in  alcoliol*  slightly  so  in  wal4?r. 
From  solutions  in  weak  alcohol  it  crystallines  jn  beautiful  rec- 
tangulnr  plateSj  ofU:'n  assoeiated  in  tufts  more  or  less  radiating 
from  a  centw*     It  is  a  most  beautiful  poJariEing  object* 

Papmerin^  is  present  to  so  trifling  an  extent  that  it  scarcely 
requires  notice.  The  little  which  is  diijBolv<*d  by  boiling  water 
cryetailizei  out  again  ou  cooling  in  fninute  needles  often  aggregated 
in  rounded  bullsj  so  closely  packed  as  to  be  quite  opaque.  The 
large  crystals  obtained  from  the  alcoholic  solution  posseas  slight 
pobriicing  [jroperties. 

MtTontc  Jr/*/. ^Although  the  nieconate  of  niorphine  in  opium 
is  an  acid  salt,  it  seems  probable  that  part  of  the  meconic  acid  ie 
also  there  in  a  free  state ;  at  any  rate,  we  frequently  lliid  it  in 
preparations.  As  it  is  soluble  in  both  alcohol  and  water,  prepara- 
tions are  pretty  sure  to  contain  wliatever  quiintity  does  exiut  in 
the  crude  drug,  unless  it  has  been  removed  by  chemit^al  niean*. 
The  form  of  the  crystals  is  prim  aril  y  a  square  prisni^  but  we  Ini^r 
only  seen  this  in  minute  examples,  and  it  fs  very  difticult  ti*  lrne<' 
the  relalionshii}  to  tliii  tyi>e  in  tlic  Hat,  pointed  lozenges,  somewhat 
resembling  the  attenuated  forma  of  urie  acid,  which  gt^ncrally 
occur.  Even  these  frequently  ruii  into  &till  njore  jjilrango  varictiil 
shapes,  whose  only  rosc-mblaneo  to  the  lor,enge-form  exists  in  their 
broarl  centres  and  two  pointed  ends.  Tliey  all  have  souie  effect  on 
the  polarised  ray*  Boil  in  ji;  water  decomposes  ineconic  aeij  ;  car- 
bonic acid  is  given  oC  and  komcnic  aeid,  a  substance  we  have  mA 
yet  studiiid,  is  formed, 

We  may  now  proceed  to  the  praetical  application  of  the  facia 
eniimeraf+^l,  and  detail  the  results  of  the  exannnation  of  the  many 
p  re  pa  ni  t  i  f  J  t  vs  w  h  i  r  h  b  a  v  e  e  o  \x  \  a  u  n  dcr  on  r  n  ot  i  ee , 

Of  Turkvfj  Opittm  we  have  inviratignte<l — iirs«tly,  the  tincture, 
pre  pa  red  by  eurpsflves  from  diffenrnt  samph*s  of  npfum,  ji-k  vr/*1t  a$ 
h\  '  from  eertnni  well-known  <  >; 

Bi  t;  fliinlly,  tfie   wine;  Imn  if 

Ic--.  ;'  lis  snld  aH  Liipior  Opii  S  i, 

OEM   ^M   '  ,        prepared  by  <Mir^i'\ivi.  ui)J  d 

from    four  well- known   firms;   :>  v 
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Bbet'JmeuB  have  been  obtained,  in  moat  cases,  m  it  m  not  our 
ubjei^t  to  Bit  OB  iiiquihiturd  oo  our  pharmaceutical  brethren,  though 
ill  one  or  two  iustaucce,  where  we  liavy  nothiDg  hut  good  to  Bfty, 
wo  may,  without  oiilacc,  break  this  riiJe. 

Tincii4re  yield ^^  ou  evaporatioD*  erjatab  of  ahciost  the  whole  of 
ihe  opium  pniK-iples,  anu  we  tind  thatj  as  the  spirit  volatilixes, 
the  resin  h  aUo  precipitated  in   an   iiisohible  lorm.     Our  own 

] '•    ■*u.*ti,  frfjin  ditrL'rt.'nt  samples  of  good  o|>iutii»  Is  tolerably 

and  agrees  in  apfrearmice  with  a  apecimeii  procured  from 

<  ttiriiig  house  of  some  standtDg ;  but  neither  are  quite  so 

I  vNtailine  principles  as  a  sample  furnished  to  us  by  our 

tr,  Blorson,  which  aeems  to  have  been  prepared  (mm 

f  .  fine  opiuiiK 

i  ■   »w*  a  aiueh  saialler  proportion  of  narcotine  crvsta!s, 

will  <ee  of  morphia  salt  a  and  tuflts  of  nareeine.    iWkey 

Jiot  rich  in  codeine,  and  we  suppose  tltat  in  extract  pre-* 
I  m  li  this  principle  is  retained  diflused  through  tlie  bitter 

iiittittrr.     A.  apecituen  of  commercial  extract  of  opium  which  we 
bnvc  5 pen,  recently  imported  from  the  East,  is  a  very  diUerent 
S  showing  fewer  morphine  crystals,  but  a  large  proportion 

H'lntf. — The  timcilai^'inoos  matter  of  win©  very  much  retards,  if 
it  doea  not  eutirc^ly  preveut,  the  foruiation  of  cryatala  upon  evapo- 
ration, and  conjictpiently  we  can  say  bnt  little  respecting  the 
ttppearaiico  prcieuted  by  the  extract  obtained  from  vinoua  solu- 
tions* 

Ziywor   Opii  Sr(Mit^u». — The   striking   appearance  resulting 

from  the  cvaporaticm  of  Eattley^s  Sedative  first  drew  our  attention 

t      '         luhMtf  investigation  now  deserihed.     We  have  examined 

utly,   and  always  have  met  with  the  same  characters, 

s  prt"!*cnt  an  almont  opaque  niajss  of  crystals  of  morphine 

cocltnut%  with  a  very  smali  proportion  of  narcotbxe  (and 

acid  r),  and,  &o  fur  as  we  have  observed,  complete  absence 

i'*  mattifT  and  narccine.     Any  one  who  has  itudied  the 

of  thin  preparatitin  will  readily  understand 

M'e  with  tbe  profession  in  s]>iteof  the  cheap 

:nc  been  vo  largely  puflbd  as  substitutes  lor  it. 

tly  thought  mueli  a^  to  its  probable  mode  of 

I      I    '   r  n>n^  and  cnnnot  see  any  renion  to  doubt  the  statement 

I>r    Pereira,  on  tlie  authority  of  the  late  Mr,  Battley 

spirit  and  water  were  the  only  materials  used  in  its 

,..  Irom  Turkey  opium.     Dr.  Chrtstison  discredits  the 

t,  on  the  ground  of  the  comi parative  abieuce  of  mcconio 

"-  we  have  before  said,  boiling  water  jb  suflicient  to 

it  acid,  and  therefore  the  argumeat  is  not  a  valid 

'  ii  we  have  eiperimcnted  much  w^ith  a  view  to  pre- 

]  a         '  '  I  M(:ir  lit|uor,  we  have  not  yet  arrived  nfc  an  iJentical 

i  '         only  justice  to  say  that  the  preparation 

.        ;  .:  ^t  Dearly  like  Battley's  of  any  wtiich  we 
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ImTe  bad  opportunity  of  testingj  is  that  made  hf  Mr.  Monson,  of 
London.  Of  three  other  makes  which  we  hare  esamined^  one  is 
lurgely  charged  with  resinous  matter,  aod  tho  proportion  of 
ery^^tatliue  conatituentB  is  %o  minute  that  we  are  fiatigfied  ita 
nJtiv  ity  niuit  be  very  small ;  another  gives  a  few  morphine  erj  stals, 
a  good  deal  of  uarcotine,  and  more  nareeine ;  a  third  is  chiefly  re* 
markabie  for  its  lack  of  everything  cryatallijie. 

There  are  certain  preparations,  to  whieh  wo  must  next  allude^ 
which  give  little  or  no  eritleoce  as  to  the  aetive  matters  they  hold 
in  solution  by  crystallizatioo  on  evaporation.  As  exampleSf  wo 
may  instanee  vinum  opii»  amongst  olRdnal,  and  Braith waiters 
black  drop,  ne]>enthe^  and  a  fluid  sold  as  ^^  solution  of  bimeconate 
of  morphia,*^  amongst  proprietary  formulce.  That  there  should 
be  exceptional  eases  In  whieh  the  reaetion  to  a  certain  peculiar  set  of 
test^  is  doubtful,  is  only  what  might  have  been  expected,  and  it  can 
scarcely  be  regarded  as  a  weak  point  in  their  application.  Scarcely 
an}"  chemical  test  wtt  use  but  is  open  to  eomc  contingency  of  the 
same  sort,  but  oa  long  as  we  know  the  conditioue  of  uncertainty, 
it  is  no  drawback  to  iu  empioyment;  it  on]y  becomes  necessary 
Ihat  these  iMHiditiona  should  be  investigated,  and  comparison  b^ 
comes  emy\ 

"We  have  found  that  when  opium  is  exhausted,  the  liquor  eva' 
pomted  to  an  extrset,  and  this  extract  redissolved  in  alcohol,  that 
the  tendency  to  cryitalliKe  is  very  much  lessened  or  entirely 
destroyed.  The  cause  of  this  we  are  not  yet  able  to  explain 
with  certainty,  but  may  state  the  fact  as  one  whieh  we  have 
noticed  in  relation  to  every  sort  of  opium  we  have  worked  upon. 
It  will  account  for  the  very  sparing  indicatiotii  of  crj^staliine 
princi|iles  from  all  pro jiarati tins  made  by  rodiH!<olviug  in  alcoh  * 
ouce-tormed  extract.  The  reaidue  not  taken  up  by  alcohol  in 
experiment  is  readily  soluble  in  watcr^  and  contains  ci rtain  c 
taiiine  matters  wliich  we  have  not  yet  examined  Bufficiently 
report  upon.  Again*  tho  subacid  viscid  matter  left  on  evapo- 
rntjTig  wm«  ppevents  crystallization,  consequently  vinum  opii 
gives  a  dear  non-cry  stall  inci  extract;  we  bejieve  this  also  toW 
the  n.*ason  why  one  of  tho  proprietary  preparations  named  yield* 
thr?  itame  result,  as  it  seems  to  us  to  be  a  mere  sohitif>n  of  mor- 
phine or  one  of  its  salts  in  wine,  and  not  to  be  made  dirert  from 
opium.  The  \vi41-known  ^*hliick  drop**  gives  no  crystal.'*  upon 
evaporation,  but  in  iheir  plac^e  u  p^^culiar  deposit,  .'':-*-.  .>f 
an  amorphous,  almost  opaquts  fa^culrncir.     Thti  i»  |  :, 

in  great  measure,  to  viBcid  uiatter  hdd  in  noUition,  win.  n  itn  rviw 
p oration  bccxjiues  insolubie  through  s^omt*  thantte  and  is  f>ri*cipt- 
tatcd,  carr  '  -         .  We  knn  'Id 

of  tin*  BfJ  \y^  but  J  I- 

t!  .  Uy  a  f I  t  II 

I  -    :u'il — we  I  ..y 

uiidi  T  ha  prt*fieiit  in  Muilkicnt 
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In  addition  to  the  preparation  of  Turkey  opium,  we  have  also 
had  the  opportunity  of  experimenting  on  small  quantities  of  the 
Patna,  Malwa,  and  Persian  varieties,  and  all  of  them  present  pe- 
culiarities of  interest.  An  aqueous  extract  and  a  tincture  have 
been  made  from  each,  and  from  the  Patna  sort  sufficient  has  re- 
remained  to  make  a  specimen  of  liquor. 

The  most  striking  fact  in  connection  with  the  whole  of  them  is 
the  existence  of  large  quantities  of  codeine.  In  the  extract  of 
Patna  opium  it  is  the  chief  crystalline  constituent,  and  though 
the  liquor  shows  abundance  of  the  other  opium  principles,  it 
evidently  owes  its  narcotic  effect  much  more  to  codeine  than 
Turkey  opium  does.  We  have  the  experience  of  an  opium  eater 
on  this  point ;  he  states  that  the  quantitv  required  to  produce 
the  effect  is  larger,  but  there  is  less  discomfort  in  the  after  effects 
than  with  other  sorts.  Malwa  opium  shows  more  narcine  and 
narcotine;  but  in  the  tincture  we  have,  in  addition  to  a  mass  of 
minute  crystals,  certain  larger  prisms,  which  are  probably  codeine. 
Persian  opium  also  evidently  contains  a  large  proportion  of  narco- 
tine and  codeine. 

We  stated  at  the  commencement  that  this  must  be  looked  upon 
only  as  a  preliminary  research,  there  remaining  many  points  on 
which  our  information  is  far  from  complete.  In  continuing  the 
inquiry  we  intend  to  devote  ourselves  chiefly  to  the  elucidation  of 
certain  particulars.  Firstly^  the  condition  or  form  of  combination 
in  which  morphine  exists  in  crude  opium ;  secondly,  the  relation 
of  extract  of  poppy  to  opium  in  respect  to  crystalline  principles ; 
and  thirdly,  the  mfluence  which  the  extractive  matters  may  have 
in  altering  the  crystals  obtained  in  opium  solutions,  and  the 
variations  of  the  normal  forms  induced  by  this  cause. 

The  general  conclusions  we  have  arrived  at  in  addition  to  a 
knowledge  of  the  appearances  presented  bv  typical  and  special 
preparations  of  Turtey,  Patna,  Malwa,  and  Persian  opiums,  are 
mainly  these : — 

That  tincture,  most  nearly  of  any  of  the  preparations, 
represents  the  properties,  good  and  bad,  of  the  crude  drug. 

That  when  crude  opium  is  taken  up  with  proof  spirit  as  in 
tincture,  the  resin  separates  on  evaporation. 

That  the  preparations  which  have  held  their  ground  with 
the  public  and  the  medical  profession,  in  spite  of  price,  differ 
from  the  tincture  in  comparative  freedom  from  resin  and 
narcotine,  and  in  containing  only  a  diminished  quautity  of 
meconic  acid. 

That  in  the  preparation  of  extract  of  opium  it  is  important 
to  use  a  large  quantity  of  distilled  water  to  ensure  the  sepa- 
ration of  narcotine  and  resin. 

That  when  extract  of  opium  is  dissolved  in  water,  filtered 
and  evaporated  again  to  an  extract  a  second  or  third  time,  the 
crystalB  frequently  differ  considerably  from  those  seen  in  the 
normal  or  first-formed  extract. 
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Tliat  wlien  ©itract  of  opium  ia  taken  up  with  rectified 
spirit  56^  O.P.,  and  eyaporated  jigain  tcj  an  eitraet,  erystal- 
lization  doeB  not  take  place,  or  only  to  a  very  trifling  extent. 

That  moqiliine  nnd  its  suits,  atid  pcrliaps  other  opium  prin- 
cipleif  do  not  cryBtallize  rD4td[ly  £rom  tlit^ir  aolutiou  in  wtne. 

Finally,  it  remaina  for  na  to  exprasB  our  obligatioo  to  our 
frieuda  Mr*  Morson,  of  London,  and  Meesra*  T*  and  H.  Snnth, 
of  London  and  Edinburgh*  for  the  eourteoua  way  in  which  tbey 
Ljive  assisted  ua  with  Bpeeimoixft,  when  working  upon  tfioee  of  th@ 
alkaloids  wliieh  exist  only  in  minute  quautitieis  in  opium  i  without 
this  aBsifitanee  we  could  scarcely  have  procured  tliem  In  it  state 
0f  feli&ble  purity.  — Pharmaceuticul  Journal^  1864, 


EoTAL  Society,  Mht^t  18,  1864 

Kew  OusEfiVATio^rs  i4pt>n  the  MiNtiTE  Axatomt  of  the  Papilla 
oftheFmQ'a  ToNQUE.  Bi"  Lioni:l  S.  Be  ale,  M.B.,  FR.S.,  &e.. 

Fellow  of  the  Boyal  College  of  Physicians,  Professor  of 
Physiology  and  of  QeneraJ  and  ilorbid  Anatomy  in  King^s 
Ciillege,  Physiciau  to  King^s  College  Hospital,  and  Honorary 
Fellow  of  King*ij  College,  London. 

I  (AhstracL)  ' 

Aft  nit  alluding  to  the  obser^jitimis  of  Aiel  Key,  whose  results 
accord  with  hi»  own  totire  clLieely  tlmn  thost*  of  arjy  othi*r  obnerverp 
the  author  refers  particularly  to  the  drawings  ol'  Hurtmnntj,  the 
latest  writer  upou  the  structixre  uf  the  paprlht*.  According  Vj  the 
author,  Dr,  Ilartninun,  owing  to  t!io  defective  method  of  prepara-p 
lion  he  employed,  baa  failed  to  observe  points  which  liad  beeuiK'eii 
by  others  who  had  written  before  him,  and  wbicli  may  now  be 
most  positively  dcm*infit rated.  ILirtmann'u  process  eonwisU^d  in 
soflkirjg  the  tissue  for  three  tbiya  in  solution  of  bichrf»matc  of 
putiislL,  and  aftrrwardii  uddiug  solution  of  caustic  soda.  It  can  lie 
ihown  by  r-\[H'rimeut  that  many  struetim.^^  which  can  lie  mo»t 
clearly  demonatntted  by  other  uuides  of  invest igat ion,  urtt  rendered 
tjuiU*  invisible  by  I  hi?*  pr<tci*8s,    HartiTiann's  obHcrvatioiis,  Hkt*  thtmt* 
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\  like  eelk  wkkli  sumiQimts  the  summit  of  tbe  papilla.    This  hemU 

•  8pht*n*idiil  mm»  belongs   not  to  epithelial,  but   to  tlie  nervous 

"'  luea.     It  adherer  to  the  papilla  after  every  epithelial  crli  has 

removed ;  the  stj- called  cells  of  wbicli  the  eutire  mass  eon- 

'  ited  from  one  another  like  epithelml  cells; 

iiDg  nerve- fibres  can  often  be  seen  between 

Pill  i  Mid  very  iino  nerve-fibrea  may  be  traced  iiito  the  mass  from 

tbe  bundle  of  nerves  in  the  papilla. 

The  tine  nerve-tibre»  wbicE  are  distributed  to  the  simple  papilla 
of  the  tongue^  around  the  capillary  vesseU,  and  to  the  muscylar 
fibres  of  these  fungi  form  papillaSj  come  off/ro/^r  ilw  verifaame  trunk 
Uit  that  from  whteh  the  bundle  of  purely  setmtivejjltres  which  tcrfni* 
naie  in  the  p^pillte  are  derived.  The  fine  nucleated  nerve-fibres  of 
the  capillaries  which  the  author  hai  demonstrated  have  been 
traced  into  undoubted  nerve-trunks  in  mauj  inatancee,  so  that 
it  is  cjuite  certain  that  many  of  the  nuclei  which  have  been  con* 
sidered  to  belong  to  the  connective  tissue  (counective*ti»&ue-cor- 
puscles)  are  really  the  nuclei  of  fine  nerve-fibres  not  to  be  demon- 
strated by  the  processes  of  investigation  usually  followed.*  These 
nerve  fibres  in  the  connective  tissue  aroimd  the  capillaries  are 
ean»idered  by  the  author  to  be  the  afferent  fibres  of  the  nerve- 
centres  of  which  the  efferent  branches  are  those  distributed  to  the 
muftcnlar  coat  of  the  Buiall  arteries* 

T  ^r's  observations  upon  the  tissues  of  the  frog  convinee 

hiiji  ncTVous  tissue  is  distinct  in  every  part  of  the  bodjr 

from  otiit^r  special  tigeues.  For  esamplej  he  holds  that  nerve- 
fibres  never  pass  by  coutinnity  of  tissue  into  the  ^^  nuclei "  (germinal 
I  matter)  of  miisi'uiar  iibre^^  *>t*  i^ito  those  of  tendon,  of  the  cornea, 
[or  of  epithdinm.  lie  advances  arguments  to  show  that  the 
ttpithelmm-like  (issue  upon  the  summit  of  the  papilla  is  not 
t*ptfhtdjum  111  alt  but  belongs  to  the  nervous  tissues.  Hence  it 
follows  that  nerves  do  not  intlut^nee  any  tissues  by  reason  of 
continuity  of  tissue,  but  solely  by  the  nerve-eurrents  which  pass 
along  them,t 

•  Scr  "Or  IIic  Structure nnd  Ponuatioa  of  ilie  so-called  Apokr,  Uni- 

pfjlflt  ftwd  BipokrNcrvC'(!ell5  of  tbc  Frog^"  PhiL  Trans*  1&63,  pL  xl»  tig*  i4* 

f  The  wu  111  or  IWls  sure  Ihut  Ilit  cottclasiotig  of  Kulmc»  wlio  maiiitaiiis 

I  thiit   ih^  ft^ffl  cyhudtT  of  li  ticrve-fibre  is  HClunltj  coiitimioua  willi  the 

'*j?r  '  (gtTiiiitJHl  niatlcrjof  llieooniCAl  corpuscle,  result  from  rrmra 

l«i  I  Tbe  pTolongAtions  of  tlt<5  cfimea!  eorpuscles,  on  the  con- 

Itnin,  t^iii  ovnr  or  under  the  finest  ncrvr*fibr('s»  but  arc  wrp^i*  coiitiijuous 

I  with  HicfTu  an  mftf  br  diilinciW  pro  veil  b?  cjtftininini*' properly  prepared  speot- 

'     '  -^^  IS  (1!XH>  to  mm  li(icur).     The  cor- 

■''X  iu  (•lie  kifidof  jtenuiiiiil  nmlter^ 

i.ii   r.MLiJ  tissue  from  cbuii^cs  occurnrii^  in 

r.     It'  ihf  eunnectiou  is  a»  Kuhue  bus  tk"*eribect 

Rii  1  il  niiM.  r  vvmihl  bt*  pftuhictiiir  U*'rvoii»  lisaue 

I  Qiic  pturt  nv\  V  pari;  and  sitiet:  it  bas  ht^eu  diu^n 

nt  tbo  ^' !!•  urr  coutmuoiiB  ^]lb  tbe  TOnn^id 

itou%  tlii^M^^b  Uic  (ludei,  with 
;il  tmiif,  j>rol>ahljr  with  cvt-ry 
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Tlie  author  BlutcB  that  the  so-callud  •  nudtn  '  (gt^rmioal  niatt«r) 
of  the  line  muscuiar  tibr^s,  of  the  [mpilhe  are  coiitmuous  vnih  thi^j 
L'on tractile  materialj  aa  may  be  jL^mutjalratud  hy  a  magiiifyingf 
power  of  1800  Imear ;  and  he  holds  the  optiaott  that  tlfe  coHtrac'ti!&  J 
matter  k  formed  from  tfie  naclei.    He  adduces  observattoug  which 
lead  him  to  the  coneluisioii  that  these  nuclei  alter  their  posit ioa 
during  life^  aud  tliat,  as  they  move  in   one  or  other  direct ioup 
a  narrow  line  of  new  museular  tisaue  (tibrilb)  is  m  it  were  left-^ 
beliind.*    Ti»is  ii  added  to  the  muscular  tissue  alreajdjr  formed, 
aiad  thua  the  muscle  increases. 


EoTAL  SociETf ,  Jum  I6tht  1864. 

IjfincAnLiKa  of  the  paths   taken  %  the  ^'jiiitu-Cfbehfts,  tti' 

fhe^   TJtAVBRSK    (he    CAtJnATJil    ^N^EKVE-CELLS     f/    thfi    SPINAT* 

Coed  and  Encepmalok.     By  Ljoiifl  8,  BeaxjSi  M.B,,  F.E.S. 

Altoouoh  the  caudate  nerve-vesicles,  or  cells  eiistiug  iii  tH« 
spinal  cord,  medulla  oblongata,  and  m  many  parts  of  the  braiu, 
have  been  described  by  the  most  distinguished  modern  anatomists, 
there  yet  remains  much  to  be  ascertained  with  reference  to  their 
internal  structure,  connection s,  and  mode  of  development.     In 
this  paper  I  propose  to  describe  some  points  of  interest  in  con- 
nection with  their  structufc.     In  tUe  first  place,  however^  1  would 
remark  that  there  are  neither  "c^//*  '*  oor  "  v^sicUit "  m  the  ordinary 
acceptation  of  these  words^   for  there  is  no   proper  investing  j 
niembruue,  neither  are  there  -^  eeil-eoutcfUji  "  m  distinguished  frnni 
tlie  meml/mne  or  cap^e ;  in  fact,  the  so-called  cell  eonBiMts  of  eofltj 
solid  matter  througlvout.   The  nerve-fibres  are  not  prolonged  frotn^ 
the  nucleus  or  from  the  outer  part  of  the  eel],  but  they  are  con- 
tinuous with  the  very  material  of  whict  the  substance  of  the  **  cell  " 
itself  Is  composed,  and  they  are,  chemically  speakings  of  • 
nature.     Bo  that  in  these  caudate  cells  we  have  but  to  i 
the  so»eallcd  *'  nuehus^*  {f^erminnl  maiier)  and  imittrr  aroanU  th*^i 
(farmed  ma ir rial)  whieh  pajmcs  info  the  ** /lifrt^s,**  wliich  di\cpge  in 
various  directions  from  the  cell  (see  Plate  Vlll,  Vol  IV,  K,  8^ 

%  1.) 

At  the  outer  part  of  many  of  these  "  cells,"  usually  cD!kH*tt*d 
togeiber  in  one  mass,  are  a  number  of  granules.  These  are  not 
usually  seen  m  the  yo\ing  celb,  and  tbey  probably  irvult  from 

otiicp  ti^siir  ^t  the  hodj*     But  sarh  a  view  i-i  oppmrd  to  ht 
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changes  taking  pkee  ia  the  matter  of  wliich  ibe  eoLstanee  of  the 

cell  is  conipoaed.  But  it  ia  not  proposed  to  diacuss  this  (piestioa 
in  the  present  pnper. 

My  ©];^c^cial  object  in  this  commutii cation  is  to  direct  attention 
to  a  peculiar  appearance  I  have  observed  in  tbeee  eelJs,  which 
enables  me  to  draw  some  very  important  inferences  with  reference 
to  the  connections  and  action  ol  these  very  elaborate  and  moat 
important  elements  of  the  nervout  mechanism. 

to  some  very  thin  sections  of  the  cord  and  medulla  oblongata 
of  a  young  dog,  which  had  been  very  slowly  acted  upon  by 
dilute  acetic  acid,  the  appearances  represented  (fig.  1)  were 
observed,  Subfteipieutly,  similar  appearancee,  though  not  so 
distinct,  have  been  denuiiiHtrated  in  tlie  caudate  nerve- ve&icles  of 
tlie  gray  aiattcr  of  the  bridn  of  the  dog  and  cat,  aa  well  aa  of  the 
hwman  ^ubjert,  I  have  no  doubt  that  the  arrangement  is  constant, 
jind  eianHiifjtiQn  of  mj  specimens  will  probably  satisfy  observers 
tltjit  the  appearance  ia  not  accidental*  Bach  ^hre  (a,  a,  a)  passing 
from  the  cell  eihihita  in  its  substance  several  lines  of  grannlea. 
The  appearance  is  as  if  the  fibre  were  compoaed  of  aeveral  very 
fine  fibres  ernhedded  in  a  soft  Iran aparent  matrix,  which  fibres,  hy 
bciijg  stretched,  had  been  broken  transversely  at  very  short 
intervals.  At  the  point  where  each  large  fibre  spreads  out  to 
form  the  body  of  the  cell,  these  lines  diverge  from  one  another 
and  pursue  different  courses  through  the  very  eubatauce  of  the 
cell,  m  front  o\\  and  behind,  in  fact,  around  the  nucleua.  Lines 
can  be  traced  from  each  fibre  across  the  cell  iuto  every  other  fibre 
which  passes  awny  from.  it.  The  actual  appearance  is  represented 
in  Plate  YIll,  Vol.  IV,  N.  8,  j  and  in  the  diagram,  fig.  2,  a  plan 


A  dmgntm  of  such  n  cx^ll  ns  t!mt  repfMCi^tnii  in  liif.  1^  ahowing  tlie 
pmctpiil  Imff  rii verging  ft-om  Ihr  (Ihrca  at  lh«  poiiil,  tvlicro  llicj  become 
t'  I  the    sijbstanct!  of  the  ctlL    Thc^e  lines  ajBj  be  traced 

i:  :(LT03S  ihe  cdl,  aad  aiftj  iic  followed  iato  €Per^  otkfffji^r^ 

«lijcli  jjiociCtla  froaj  tbc  celh 
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of  a  '*  ceil/*  showing  the  course  of  a  few  of  the  most  important  of 
these  Hues  which  ti'averae  its  siibatnnec,  is  giveiu 

I  ilo  not  conceive  that  these  lines  repn^isent  tibres  stnieturnllj 
distinct  from  one  another^  but  I  couAider  the  appimroncc  ts  due  to 
Bome  dirterenee  in  com  position  nf  the  niatenal  furming  the  aiib- 
Btmiee  of  the  cell  in  these  particnihir  Hues ;  ami  it  «t*t'ms  to  tne 
that  the  course  which  the  linca  take  pernuts  of  but  one  explaua* 
tion  of  the  appearance,  Suppoiing  uerve-curreuta  to  be  pajtttinff 
along^  the  fibres  through  the  subHtance  of  the  cell,  they  woulu 
follow  the  exact  lines  here  represented  ]  and  it  must  be  noticed 
that  thcae  lines  are  more  dig ti net  and  nifipe  numeroim  in  fully- 
formed  than  in  young  cells.  They  are,  I  think,  lines  which  rosulfc 
from  the  frequent  paasage  of  nerve-currenta  in  these  definite 
directions. 

Now  I  bave  already  advanced  arguments  in  favour  of  the 
eiistence  of  complete  nervous  circuits,  Ims^ed  umm  new  facts  re- 
sulting frtim  obnenrations  upon  ff*  tlie  pcriplieml  w rran geuj en tH  of 
the  nervew  in  various  tissues  ;*  &,  the  course  of  individual  tibn?siti 
compound  trunks,  and  the  mode  of  braiidung  and  division  of 
nerve- litres  ;f  and  c^  the  strnetiire  of  ganglion- cells. J    J  venture 

Fig.  3, 


Dii|??«tn  to  sbow  tJjft  po^i^iblc  rrlation  to  im<?  anothrr  i>t  \lr 
circuity  tra^miiif*  %  single  csHHiaU*  tiervC'Ocll     a  mtiy  ha  n 
nrptuiji  u  pcripkial  bctisitirr  Mirrnrc  witti  rhc  cell  ;  6  mav  ln' 
motor  iiiipulsi; ;  e  ut\d  d  v\-  tn  olla-r  r 

plifrrd   jmrtji,     A  etirrciit  ,  ,Mt*  a  m^\  . 

I  tbri-c  fibres  *,  e,  J,  wh^k  tt^^vtu^u  tliir  aaiuc'ovih 
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to  comider  thtyse  lines  aeross  the  substanoe  of  I  lie  caudate  nerve^ 
eeils  as  aiiotliiT  nniiurkuMe  IHet  in  ftivoirr  of  the  eilstenee  of  such 
crirtfuila ;  lor  while  the  uppearouce  would  retfeive  a  fuli  and  aatia- 
fjftctory  exptiinatJuii  upon  Biit4i  an  hypothesis,  I  doubt  if  it  be 
|Ri»i?tible  to  euggeat  another  ej^pkimtioii  which  would  seem  even 
plausible, 

^*or  wotild  it,  T  thbik,  be  possible  to  adduce  any  arguments 
whirh  ^Tiidd  bo  eouipletely  upsut  the  view  that  nerve-force  passes 
cc'  V  from  oue  cell*  as  from  a4?eotTe,  towards  its  peripheral 

cit  >  I,  a&  tb»8  fact,   So  far  from  the  fibres  ratHalhig  from  one 

rrlit  or  trom  the  nucleus  as  some  a  oppose,  iu  different  directions, 
aft  the  fibres  trhtch  rtach  the  t^ell  are  complex ^  and  contain  linea 
which  pnufi  uninterruptedly  ihrou^jk  H  info  other  Jibres.  Insteml 
of  the  cell  beiiiff  ^'^^  point  from  which  nerve- currents  radinte  in 
diil*ercnt  directiuDs  along  eingle  fibres.  It  is  the  common  point 
where  a  number  of  circuits  haviag  the  most  different  aistri- 
butioTi  intersect,  cross*  or  decussate.  The  so-called  f^dl  is  a  pari  of 
a  circuity  or  rather  of  a  ^reat  number  of  dlfferc^d  circtdt», 

1  conclude  tliat  at  first  the  formed  material  of  the  cell  is  quite 
loft  and  almost  homogeneous,  but  that  as  currents  traverse  it  in 
certain  definite  lines*  difference  in  texture  and  composition  is  pro- 
duced in  these  lines^  and  perhaps  after  a  time  they  become  more 
or  b^H!^  separated  from  one  anotherj  and  iosiilated  by  the  interven- 
ing 'A, 

lerhapa  be  carrying  speculation  upon  the  meaning  of 
mill  nit?  jiiiutomic'd  tacts  toi>  far  to  sn^'^gest  Uiat  a  nerve-eurrent 
tr3*vcr*ing  one  of  tlicse  numeroua  paths  or  channela  through  the 
ccti  may  induence  all  the  lines  ruiinliig  more  or  leas  paraUel 
to  it  (jig.  ^). 

I  have  aMcertaincd  that  fibres  emanating  from  different  caudate 
nf*rvc-cellw  lituated  at  a  dii^taoce  froa>  one  another  (fig.  4,  a,  a)  at 
Irti^th  meet  and  run  on  together  as  a  compound  fibre  (i,  i,  i),  so 
that  I  am  compelled  to  conclude  (and  the  inference  is  in  harmony 
with  fuctn  derived  from  obflcrvat.ioo^  of  a  different  kind),  that  f^t^ry 
single  nen^c* fibre  entering  into  the  formation  of  the  trunk  of  a 
spinal  nerve,  or  eingle  fibre  parsing  from  a  ganglion,  really  con- 
sists of  several  fibres  conn'ng  from  different  and  probably  very 
distant  parts.  In  other  words,  I  nm  led  to  suppose  that  a  single 
ilui '  red  fibre,  or  rather  its   axis-cylinder,  is  the  common 

cl'  the  passage  of  amny  different  nerve -currents  having 

ditti  n  III  at  wti  nation  J*.  It  is  comuion  to  a  portion  of  a  great  many 
d  r  ffcn^Ti  %  v\  re  li  its  *  T  li  o  fi  bres  wl  \  i  ch  r esid  t  from  t h  e  su  bdl  Wsi  o  n  of 
1}  •  Ure  which  leaves  the  cell  become  exceedingly  line  (the 

^  fan  inch  in  Hinmeter  or  less),  and  pursue  a  very  long 

cr  1 1  Icl  with  other  fibres.     As  the  fibres 

^  lou  increase  in  number,  the  compound 

Ir  thicker  and  more  di.^tinct.     The  sereml 

^*  and  form  one  trnnk,  or  aiis-cyHnder, 
'  I  c  pfiif e  c  ti  vc  w  h  t  te  s  n  h s  t a  n  ce  o  f  Sc  h  w  j i n  1 1  c  u  1 1  ccl  si . 
I   ....    i...  :>hcrv  the  subdivision  of  the  dark-bordered  fibre 
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again  oecura,  until  p^riplieral  fibres  as  fine  aa  tli#  central  compo- 
neut  fibres  result,* 

AJthoygh  it  nmy  be  premature  to  devise  dia^auis  of  tlie  at-'tual 
arrangemtfiit,  if  I  permit  my  tie  If  to  attempt  this,  I  shall  be  able  to 
expreMS  the  inferences  to  wliidi  I  have  been  led  up  to  tlie  preeent 
time  in  a  far  more  intelligible  manner  than  I  could  by  degcriptioiu 
But  1  only  offer  thete  schemes  as  rough  snggeBtions,  and  feel  sure 


Diagram  to  sliow  Ibc  course  of  the  fibres  wKieh  Icji?c  tlic  cauilate  ncrrc- 
oella,  ff,  a  arc  parts  of  t^o  acrvc-cclU,  niul  twQ  entire  cells  are  eit^io  repre* 
rented.  Fibres  from  scTcrwl  diflcrenl  ct*lb  tmtte  to  form  amr^je  nerv^j* 
flbrcSp  bf  6t  L  In  passing  towards  I  be  peripberj  tbesij  (ibres  divide  mt\ 
liubdivide;  tbe  resukin^  eubdiviaions  pass  to  difterciil  dc^3tiuaUoTi3.  Tbi» 
fine  fibres  resuking  from  the  aubdivti^ioji  of  oue  of  tbc  cnudalt}  processes  of 
a  nerve -cell  may  lielp  to  form  n  vast  number  of  dark*bordi:rcd  ijcrvea,  but  it 
ia  uiost  certain  tbat  ito  iingle  process  ever  forms  om  entire  i'/.ra-<y/fWrr, 

that  further  observatiou  will  enable  me  to  modify^  them  and 
render  them  more  esaet.  Tbe  fibres  would  hi  nature  be  infinitely 
longtT  than  n'pri.vftt*iited  in  tbe  diagratus.  The  cell  below  <?  (fig*  5) 
may  be  one  of  the  eaudate  nerve-ceUB  in  tbe  aiUt-nor  root  of  a 
apinal  nerve,  that  above  h^  one  of  i\m  cells  of  the  i:an|[^liQn  upon 
the  poEttcrior  root^  and  a,  the  periphery.  1  will  out  attempt  to 
describe  the  couree  of  tbe*c  fibres  until  many  difiervnt  ubi«TTft- 
tious  upon  which  1  am  now  engaged  are  further  advaiiced^  but  1 
have  alreadv  demonut rated  thei  passoj^e  of  the  fibres  frum  th© 
gaogUoo-cell  into  the  dui-k-bordered  fibre*  aa  lepreaented  in  the 
diagram. 

l*he   peculiar  appearance  I   have  d  i  <!   in   the  large 

caudate  cells » taken  iu  conn  c:t  ion  with  i       .-  :  urgt^d  by  me  in 

•  •"  (icnitral  Obaervatioiit  upon  the  Pt^iphenil  Dtstributtoa  f>f  Nrnrei/* 

• ■  *"  ■    ^    '■       ^  ^'  '      '     '•'    •■       'ihp 
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several  papers,  that  no  true  termination  or  commencement  has  yet 
been  demonstrated  in  the  case  of  any  nerve,  seems  to  me  to  favour 
the  conclusion  that  the  action  of  a  nervous  apparatus  results  from 
varying  intensities  of  continuous  currents  which  are  constantly 
passing  along  the  nerves  during  life,  rather  than  from  the  sudden 
interruption  or  completion  of  nerve-currents.  So  far  from  any 
arrangement  having  been  demonstrated  in  connection  with  any 
nervous  structure  which  would  permit  the  sudden  interruption 
and  completion  of  a  current,  anatomical  observation  demonstrates 
the  structural  continuity  of  all  nerve-fibres  with  nerve-cells,  and, 
indirectly  through  these  cells,  with  one  another. 

Fig.  5. 


Diagram  to  show  possible  relation  of  Gbres  from  caudate  nerve-cells,  and 
fibres  from  cells  in  ganglia,  as,  for  example,  the  ganglia  on  the  posterior 
roots,  a  is  supposed  to  be  the  periphery ;  the  cell  above  b  one  of  those  in 
the  ganglion.  The  three  caudate  celis  resemble  those  in  the  grey  matter  of 
the  cord,  medula  oblongata,  and  brain. 

I  venture  to  conclude  that  the  typical  anatomical  arrangement 
of  a  nervous  mechanism  is  not  a  cora  with  two  ends — a  point  of 
oripn  and  a  terminal  extremity,  but  a  cord  without  an  end— a  con^ 
tinuous  circuit. 

The  peculiar  structure  of  the  caudate  nerve-cells,  which  I  have 
described,  renders  it,  I  think,  very  improbable  that  these  cells  are 
iources  of  nervous  power,  while,  on  the  other  hand,  the  structure, 
mode  of  growth,  and  indeed  the  whole  life-history  of  the  rounded 
guiglioa-cellB,  render  it  very  probable  that  they  perform  such  an 
offi^  These  two  distinct  classes  of  nerve-cells,  in  connexion  with 
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the  nervous  sy stein,  wUic!i  are  very  closely  related,  and  probnbly, 
thrtiuglinerve-iibres,  structurally  coutanuoue,  seem  to  (jciiorni  xi^ry 
ditlereiit  functions, — the  one  or'ufintttinf^  eurreutst  wliile  the  other  j 
la  eoncomed  more  particularly  with  tlie  distribution  of  these,  and  i 
of  seeondary  currents  induced  by  theiOj  in  very  many  di^ercnt 
directions,     A  current  originatiug  in  a  gangVmn'VcU  would  prfi- 
bably  give  rise  to  many  induced  currents  as  it  traversed  a  traud^e 
nerm*ceil.   It  eeenis  probable  that  nerve-currents  emanating  from 
the   rounded   ganglion -cells  may   be    constantly  traversing   the 
innumerable  circuits^  iu  every  part  of  the  nervous  s?ystem,  and  that 
nervous  actions  arc  due  to  a  disturbance,  perhaps  a  variation  in 
the  intensity  of  the  curreuts,  which  muet  immediately  result  from 
the  slightest  change  occurring  in  any  part  of  the  ner>-e-iibrej  as  1 
well  as  from  any  physical  or  t-bemical  alteration  taking  place  in 
the  nerve-centres^  or  in  peripheral  nervous  organs. 


LiHKEAK  Society,  Matf  6,  lS64r. 

ftOTB  on  Cmi^vnvB.  By  T*  Spehcee  Cobbolb,  M-B  ,  F.RS,^ 
J\Lv8.,  Xjecturer  on  Comparative  Anatomy  at  the  Middlesex 
liospitaL 

I  beo  to  call  the  attention  of  tfie  Society  to  a  8|)ccimen  of 
CoDUuriitt  obtained  from  the  viueera  of  an  American  8t|uirnd 
whTch  died  at  the  Zoological  Gardens,  liegent's  Park,  several 
years  h/ick.  In  doing  io,  my  object  is  partly  t^  correct  the 
opinion,  still  very  generally  held,  tliat  there  is  only  one  kind  of 
CfiBnurus,  and  partlv,  also,  to  point  out  the  tiine  when  the  ex- 
istetice  of  a  setujud  kind  of  C^nurus  was  fir^t  dt*mon»t rated j  and 
by  whom,  Ukcwisej  the  diecovr-ry  was  made.  When,  iu  Januarj 
1H51>,  I  described  to  the  8oeicty  a  large  Ccenurun  obtained  front  2 
the  viscera  of  a  Madagascar  Lemur,  I  carefully  abelnined  fruiti 
theorizing  on  the  subject,  but  1  never  entertained  anv  doubt  an 
to  its  distinctncan  from  the  ordinary  C<cnt4rm  eetrbruOe  of  the 
Sheep.  T  refrained  also  from  giving  it  any  Bpecific  title,  on  the 
ffTOund  that  it  was  only  a  lurvwl  piirnaite.  Shortly  afterwards^  - 
Lcuckart,  in  one  of  his  sMf^,  *!{eport»*  in  Wiegnvanii*a  Artjhiv] 
(for  IsCJu^  B,  1I0),T£  \\i]  nfhision  to  the  dt^scripUou  andj 

fignre  a»  given  in  th-  .s  *  TranftnetiouH,'  and  at  the  eanidj 

tini<?  referr*  d  to  a  ciwe  hv  Bailh't  who  hatl  recently  <lii»covered 
Cunmrus  in  tlie  tiectoml  muHcle  of  u  rabbit ;  Iu?  al»o  tj notes  m\ 
similar  eianinle  fcy  Eiehler,  who  had  found  a  Coenurus  iu  thoj 
subdcrmal  cellular  tissue  uf  n  sheep.  Until  recently,  I  mu«(»j 
confe»(S  that  I  was  not  aware  that  the  diseo^Try  of  a  second  kindj 
of  C*o»nurus  dated  even  much  r  -'  ■•  than  the  period  brr-  '• 
tiened,  and  1  (f<nibt  if  even  1  « ^  yrt  nwnro  rif  tl  ■ 

fr<*ord  on  the  m'  ,\  fr^v  v*^   ^    i  i 

DOW   of  Gri*at  i.  but  f 

allied  tny  attwntior)  to  the  eircum-^tiincc  mm  n*.-  had  titaicnbid 
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Crt*iiuri  frcirn  the  rabbit  go  far  "back  m  tlie  year  188S,     lie  hs.^, 

iudeeil^  tneiitioiied  the  fact  to  nic  at  thr  Cambridge  meoliug  of 
tlie  IJriti«h  Assoeiatfi^n,  two  years  agOj  but  I  coiilci  not^  at  that 
timt?,  look  fallj  into  tlje  matter.  I  further  imderstrW  tbat  Prof, 
0«reii  had  lioiibterl  the  rorrectneisa  of  Mr.  Ilof*e's  mterpretatiou 
€>f  th**  tnrti  observed.  On  compjiriog^  the  facts  aa  deaeribf^d  in 
the  origjtial  paper  (publiibed  iu  the  *Ijondoti  Medk'al  Gnstette' 
fur  Noveinbt?r  1>,  1833)  with  tboae  observed  by  mjsmH  iu  the 
Co&nuruit  of  the  Lemur,  and  with  those  observable  iu  the  epeci- 
toeni  now  before  the  Soeioty,  I  liave  no  hessitation  in  sajing  that 
not  only  doea  a  third  kind  of  Coetiurus  exht^  but  the  priority  of 
the  diseovory  of  the  second  kind  of  CtBUurus  ijs  due  to  Mr.  lioBe. 
How  many  kin<ls  of  Ctenuri  may  yet  turn  up,  and  how  many 
iiiedfic  tapeworm-forms  they  collectively  representj  it  is  imposBi- 
ble  to  say  j  but  my  owo  e^tamiuations  ofj  at  I  east,  three  kinds  of 
Cisnun  hare  led  me  IlI  believe  that  they  represent  three  se- 
parate upeeu^M  of  Tfffiia.  VroiA'  on  this  score  can  only  he  obtained 
oy  future  bi-eediug^eipcnments.  The  study  of  Mr,  RoHa^s  paper 
further  led  me  to  luok  into  iN'mnan's  elaborate  Dutch  memoir 
(**  Over  den  Yeelkop-blaasworm  der  Heri<eneu  *'),  iu  wliich  I  fiud 
he  has  made  frequent  refereuce  to  Mr,  K<iae'»  papei%  as  well  as  to 
the  earlier  writings  of  Owen,  Gulliver,  Buak,  Ooodgir,  and  other 
Eugliah  fluthori*  As  retjarda  tlie  Ccrnurus  in  question^  he  merely 
gives  the  facts  reeorded  by  31  r.  lioae ;  but  he  notifies  the  i li- 
te resting  ctreuumtanee  that  a  veterinary  surgeon  of  Burgau, 
Eugdmeyer  by  mirae,  has  ftlso  found  a  Coenurus  iji  tire  liver  of  a 
cat.  Numan  savs  Mff  Cceuumg  (**i)e  \'ec*artei  wil  dfn  Vt'rJhtp 
'  iL  hebbeu**),  by  wluVh  expression,  as  al^o  by  otherB  eJse- 

\  en,  I  conclude  that  the  eiistence  of  a  second,  ppecifieally 
diiitiULt  form  of  Ca-nurus  uever  once  entered  his  mind.  Be  that 
BM  it  may,  he  has  done  full  justice  to  Mr,  Eose  and  other  Euf^lish 
writers  who  have  iuveatigated  the  structure  and  economy  of  the 
hydatids  imd  their  allies. 

From  a  inicroBCopic  examination  of  the  specimens  of  the 
Ca?n«ri  from  tbe  Stjuirrel,  it  would 
seem  that  the s«e  hist  uudcaeribcd  poly- 
eepbaioufci  bladder- wo nns  repreweot  a 
kind  of  intermediate  type  bf^tweeu 
tbe  ordinary  brain-Coenurus  and  Eehi* 
nococcus  properly  so  ealhuL  At  all 
...,.,it^     in    place   **f  separate  beads 

;  in  groups  irregularly  mnHt^ed 
lu-i'Mn  I  a«  in  VfrnumM^l  find  bundles 
ijf  hcad}«,  80  to  speaks  forming  small 
uoduh*!*,  which  are  often  arranged  in 
a  liut^ar  nuviiuer.  There  is.  on  the 
othtT  baud,  no  evidence  of  a  true 
briM.id.cap&ule,  such  a«  wo  liud  i« 
*  >cm:    hut   the   formation    of  diughter-vesicrles,    by  tbe 

■  d    m*-thud   «-d'  biuklitig,   niuuuds   one   of  the   ordinary 
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mode  of  developiiieiit  wen  in  the  hydatids  derhred  from  Tugnia 
JSdkinocoeeui.  There  are  tome  other  minute  pointa,  on  which  I  am 
not  at  present  prepared  to  dwell ;  these  may  reasonably  stand 
over  for  future  inrestigation.  The  little  drawing,  of  which  the  wood- 
cut  is  a  copy,  lent  by  Mr.  Bose,  snd  representing  his  Coenuras 
(called  C.  .VunieuK  in  his  MS.,  but  not  so  named  in  his  published 
papers),  is  not  unlike  some  of  the  Cosnuri  from  the  American 
squirrel,  and  it  is  not  improbable  that  it  may  represent  the  larval 
condition  of  one  and  the  same  Tienia.  What  species  of  Tsnia 
this  may  happen  to  be  I  do  not  care  to  conjecture,  but  I 
think  it  may  be  safely  affirmed  that  it  is  not  the  Twnia  Oaonurui 
of  authors. 
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7%e  Anatomy  0/ Me  Earthworm. 
By  E.  Ray  Lankester. 

Part  III. 

In  the  present  number  of  the  Journal  the  hsemal  and 
nen'ous  systems  of  the  earthworm  remain  to  be  described. 
No  special  respiratory  organs  can  be  indicated.  The  processes, 
therefore,  of  the  oxygenation  of  the  blood  and  tissues  will  be 
considered  in  connection  with  the  hsemal  system. 

U.EMAL  System. — In  the  earthworm,  as  in  other  Annelidse, 
there  are  two  fluids,  each  of  which  has  claims  to  rank  as 
"  blood.^^  One  of  these  fluids  is  red  and  free  from  corpuscles, 
and  contained  in  a  very  extensive  series  of  vessels;  the  other 
is  colourless  and  transparent,  abounding  in  nucleated  cells 
and  corpuscles,  and  occupies  the  general  or  perivisceral  cavity 
— the  space  intervening  between  the  digestive  tube  and  the 
muscular  parictes  of  the  body  or  integument.  It  is  obvious 
that  the  latter  corresponds  to  the  fluid  contained  in  and 
circulated  by  the  heart  of  the  Insccta  and  Crustacea,  as  has 
been  shown  by  the  researches  of  De  Quatrefages.  It  is  no 
less  evident,  as  Professor  Huxley  has  suggested,  that  the  red 
vascular  fluid  is  homologous  with  the  water- vascidar  system 
of  the  Turbellaria,  Trematode  worms,  and  other  Scolecida, 
which  again  appears  in  the  Echinodermata  as  the  ambulacral 
system,  communicating  with  the  exterior  in  the  Echinidea 
and  Asteridea,  but  definitely  closed  in  tlie  Ophiuridea, 
Crinoidea,  and  Holothuridea.  The  two  fluids  of  the  Annelid 
are  represented  still  lower  down  in  the  scale  of  creation  by 
one,  as  that  contained  in  the  somatic  cavity  and  canals  of  the 
Clenophorous  Actinozoa,  which  gives  evidence  of  its  homolo- 
gies with  the  ambulacral  system  of  Echinoderms  by  its 
relation  to  the  tentacular  processes,  and  with  a  nutrient 
system,  such  as  that  of  the  Asteropods  by  its  intimate  con- 
uectioa  with  the  contents  of  the  stomach.    Thus,  then,  we 
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piia  &  ?ery  definite  view  of  the  probable  houiologies  of  the  j 
two  6uicls  in  the  earthworm,  bat  it  is  not  yet  apparent  whieh 
of  the  two  sliouhl  be  ealled  '^  blood/'  «iTid  reeo^^insed  m  the 
homologue  of  that  tfuid  in  the  vertebruta^ whether  thut  which 
represents  the  s^augintseous  Rvsteni  of  luBcetSj  or  the  red  thiid, 
bomolo^ous  with  the  water- vascular  ivfi^tein  of  Seoleeida* 

Tlie  foilowitig  view  J  which  teucls  to  esj*laiu  the  ni  alter  and 
place  it  in  a  clear  liglit,  is  pnt  forward  by  luy  frieud  Pro- 
fessor Bufek*  111  verti^bmtu  the  blood  can  be  separated  into 
two  parts— the  red  corpuscles  and  the  clear  white  plasom  with 
the  white  corpuscles.  The  function  of  the  red  corpuscles,  it 
is  generally  adiniltedj  is  to  carry  oxygen — in  fact,  is  respira- 
tory* The  function  of  the  plasma,  on  the  other  hand,  with . 
its  white  corpus^cies,  is  siraplj  nutrient.  Assuiniii|^  Ihat  tlu$^ 
IB  a  correct  view  of  the  Cii^e,  Biiiec  it  is  supported  by  many  and 
eonclusive  facts,  aud,  indeed,  is  \erj  generally  eonceded,  let 
118  turn  to  the  Annelida,  We  find  a  red  fluid,  undoubtedly 
devoted  to  respiratory  ymrposcs  in  many  genera,  and  a  colour* 
less  plasma  with  white  corpuscles,  bathing  all  the  organs  of 
the  body,  TUe  eonelusion  ie,  obviously  enough,  tlmt  the  red, 
vascular  fluid  represents  simply  the  corjmscles,  whilst  tiie'' 
colourless  corpusrulated  fhiid  is  Iiomoloj^ous  with  ihe  whito 
plasma  of  vertelirate  anirnals.  It  would  be  unsafe  to  draw 
aay  conclusions  m  to  the  respect ive  functions  of  tlie  fluids 
from  this  eoniparisoti.  The  functions  of  the  two  fluid* 
in  the  Annenda  h^ive  yet  to  be  much  studied,  all  that  zoolo* 
gists  at  preseut  appear  tt>  he  aj^reed  upon  heiu^?  that  the 
red  vascular  lluid  lis  the  chief  lucdium  throu^pj:b  which  re- 
spiration is  effected  ;  how  far  ihjH  funetion  h  shared  by  the 
corpu*culated  fluid,  or  how  far  nutrition  ia  also  a  part  function 
of  the  red  fluid,  are  questions  to  which  no  decisive  reply  baa 
yet  been  ofTered,  though  the  coTisideratious  aliovc  mUlueed 
would  tend  (jjerlmpsi  errnueously)  to  the  eonelu&iou  that  n?- 
»pi ration  belongs  to  the  oue  and  nutritiiHi  ttj  the  othef 
exclusively,*     In  speaking,  thcUj  of  these  two  fluid!*^  I  preiiae 

*  M.  Milacj  Edfrarth,  In  the  rentmrkably  rxiiiiuitiir(^  mid  vnlujahte  mirk^ 

wlr  '   '  '  - .  I  in  1^57^       ....  ^ 

Ql,.  ■  '  ■     - 
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adopting  such  names  as  "red^^  and  "colourless/'  or  "vascular'' 
and  "  perivisceral/'  fluids,  to  using  the  terms  "  pseudo-hsemal " 
or  "  chylaqueous  system." 

Colourless  or  Perigastric  Fluid, — On  opening  an  earthworm 
by  a  longitudinal  incision  the  various  chambers  of  the  body 
formed  by  the  interseptal  muscles  will  be  found  to  contain  a 
certain  amount  of  a  free  fluids  having  a  more  or  less  milky 
appearance^  but  generally  very  nearly  clear.  This  is  the 
"  colourless  "  or  "  perigastric  fluid/'  it  varies  very  considerably 
in  amount  in  different  specimens,  but  is  always  most  abundant 
towards  the  posterior  end  of  the  body.  Though  the  interseptal 
muscles  or  diaphragms  divide  the  perivisceral  cavity  of  the 
earthworm  into  various  chambers,  it  must  not  be  supposed 
that  each  of  these  is  hermetically  sealed.  In  addition  to  the 
general  osmosis  by  which  the  fluids  of  two  contingent  chambers 
can  be  exchanged,  there  are  openings  in  the  diaphragms^ 
imperfect  attachments  to  the  intestinal  wall  and  ganglionic 
cord,  by  means  of  which  a  commuuication  is  established 
freely  from  one  end  of  the  body  to  the  other.  Thus  it  is  that 
in  the  last  segments  of  the  body  we  find  by  far  the  largest 
amount  of  perigastric  fluid,  containing  also  a  variety  of  con- 
spicuous foreign  bodies,  in  the  form  of  small  white  cysts, 
detached  setae,  &c;  the  fluid  itself  also  has  a  decidedly  milky 
appearance.  It  was  this  congregation  of  forei<i;n  bodies  at  the 
posterior  portion  of  the  worm  which  led  Sir  Everard  Home 
to  regard  the  earthworm  as  self-impregnating  and  viviparous; 
it  is,  no  doubt,  owing  to  the  continual  pressure  in  an  antero- 
posterior direction,  to  which  the  movements  of  the  worm 
subject  its  body,  that  this  accumulation  takes  place ;  but  it 
of  course  depends  also  on  the  fact  that  there  is  a  free  commu- 
nication between  the  various  cavities,  and  that  the  fluid  has 
no  definite  course  of  circulation  to  follow.  In  most  cases, 
when  a  worm  is  opened,  the  anterior  segments  of  the  body 
will  be  simply  moist,  whilst  the  fluid  increases  in  quantity  as 
the  posterior  annuli  are  approached. 

Communications  with  the  exterior, — The  perigastric  fluid 
has  two  direct  and  apparently  special  series  of  communications 
with  the  exterior,  by  means  of  which  it  can  escape  from  the 
worm's  body;  and  another  equally  special  series  of  communi- 
cations, by  which  it  appears  that,  fluids  can  pass  from  the 
exterior,  and  become  part  of  its  substance.  The  most  impor- 
tant of  the  two  series  of  exits  is  that  furnished  by  the 
"  segmental  organs/'  described  in  my  last  paper,  which,  by 

respiratory,  and  by  others  as  nutrient ;  the  truth  being,  probably,  that  its 
function  oombineSy  more  or  less,  the  offices  of  all  three,  or  of  the  first  two 

atl 


102 


I!.    lUV    LANEESTEH,    tiH    THE 


means  of  tlieir  ciliatc^d  inductors  and  interiors,  eetablij^h  a  coii- 
tinuoiis  current,  setting  from  their  internal  to  their  external 

apertn  res,  which ,  of  course,  carnes 
,^       off  (i ally  a  certain  amount  of  the 

3  peri  visceral  fluid ,  since  the  trum- 

4  pet- like  inductors  of  the  eiliated 

5  canak  float  freeiy  in  this  liquid, 
g       Placed  alon^  the  dorsal  aspect  of 

the  worm^s  body,  my  friend  Pro- 
'       iVssor  Busk   has  [lointed  out  to 
**       me  a  series  of  openint^s  or  | wires 
'   B       of  considerable  size,  wliich  form  a 
IQ     second  means  of  exit  for  the  peri- 
visceral fluid.     They  are  ttituatcd 
..   11     nearly  iu  the  median   tine,  and 
n u  m be r  th ree  o r  four  i n  each  seg- 
ment.    All  do  not  seem  directly 
13     ^  perforate  the  integument  and 
2^     »ulx*utaneous    muscular    lavt^rs ; 
but    they   vary   iu    this  fes|R'ct, 
-    15      as    also    in    their   relative    po^^ 
2g     tion,  which  is  not  suhjeet  to  any 
regularity*    One  of  these  orifices^ 
17     situated  iu  the  tnecli an  dorsal  line 
of  the  segment,  appears  always  to 
be  larger   than    the   oihcrft,   and 

19  penetrates  directly  to  the  |>erivTs- 

20  oeml  cavity   (fig.  9).     That  tht'so 
openings  form  a  very  ready  and 

*^     fre<|uent  means  of  escape  to  the 

22      ^*  colourless  fluid  ^*  may  lit*  lu^cer- 

taiocd  by  handling  a  I  ■  th- 

worm»   when    some    e-  tide 

*^     quantity    of   colourless    tinid    is* 

25     nearly  invariably  found  to  escape 

.  29     from  its  dorsal  surface.''^ 

27         •!! 

oatlit 
-28      Undljf  giv<?ii  luc  to  innke  u»e  ol, 

29  LuHsaiciiii  Tftaju^&t^. 

HI      ''' 
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The  means  whereby  the  aqueous  constituent  of  the  peri- 
visceral fluid  appears  to  me  to  be  chiefly  replenished  is  to  be 
found  in  the  remarkable  minute  tegumentary  canals,  de- 
scribed and  figured  in  my  last  paper,  and  resembling  somewhat 
in  their  appearance  "  dentinal  tubules/^    These  minute  canals 

and  9th  rings,  and  was  thence  continued,  apparently  witliout  interruption, 
to  the  caudal  extremity. 

The  fluid  expressed  from  these  pores  was  of  a  dirty  grayish  colour,  thin 
and  opaque.  Examined  under  the  microscope  it  contained  numerous  spherical 
}>articit's  and  pyriform  granular  bodies,  besides  irregular  organic  parti- 
cles. The  only  other  openings  observable  on  the  dorsal  aspect,  as  tar  as 
to  the  32nd  ring,  where  the  clitellus  commenced,  were  minute  rounded 
pores  of  smaller  size  than  the  median  dorsal,  and  situated,  not  in  the 
interrals  between  the  rings,  but  on  the  sides  of  the  rings  themselves,  at  a 
greater  or  less  distance  from  the  dorsal  median  line ;  they  occurred  in  the 
following  rings,  viz.  (see  Eig.  1,  p.  102). 

Tliere  being  none  on  the  1st,  2nd,  3rd,  8th,  12th,  16th,  25th,  30th. 

From  these  puncta  could  be  expressed  a  clear  fluid,  containing  only 
minute  nucleolar  particles,  and  it  was  probably  derived  from  the  subcutaneous 
glandular  tissue,  constituting  the  lubricating  fluid  of  the  surface. 

In  a  second  specimen,  prepared  in  the  same  way,  and  at  the  same  time, 
and  apparently  in  the  same  condition  as  to  development,  the  arrangement  of 
the  pores  and  puncta  was  as  follows. 

No.  2. — Median  dorsal  pores  commenced  between  8th  and  9th  rings,  and 
they  afforded  a  fluid  precisely  like  that  of  the  former  case.  The  puncta 
were  situated  in  the  following  rings : 

There  being  none  perceptible  on  the  1st,  2nd,  3rd,  4th,  16th,  and  they 
were  not  looked  for  beyond  the  22nd.  The  fluid  expressed  from  them  was 
the  same  as  in  tlie  former  case. 

In  other  cases,  again,  the  median  dorsal  pore  did  not  exist  anterior  to  the 
11th  seirment,  and  the  lateral  puncta  appeared  very  variable. 

Besides  these  pores  and  puncta,  in  a  worm  which  had  been  immersed 
in  water,  a  general  sweating  or  oozing  from  very  minute  pores,  was  observ- 
able all  over  the  surface,  especially  on  the  dorsal  aspect. 

No  other  kinds  of  permanent  opening  exist  in  any  part  of  the  body  except 
the  mouth  and  anus.  The  sexual  openings  in  the  16th  segment  appear  to  be 
formed  only  at  the  time  they  are  wanted,  and  of  these,  as  well  as  of  the 
smaller  lobes  on  either  side,  no  vestige  whatever  is  perceptible,  even  in  very 
large  worms,  when  not  sexually  mature.  The  same  may  be  said  of  the 
clitellus,  of  which  no  indication  whatever  is  often  perceptible ;  one,  also, 
of  the  two  adherent  discs  (?)  in  the  27th  segment,  which  appear  to  be 
formed  solely  for  the  purpose  of  sexual  congress.  They  are  developed  on  the 
situation,  and,  in  fact,  by  a  thickening  of  the  integument  immediately 
around  the  inner  pair  of  setae  in  that  segment.  This  swelling  is  very  porous, 
and  a  mucous  fluid  can  be  freely  expressed  from  the  pores.  Another  change 
in  the  external  aspect  of  the  worm,  connected  with  the  period  of  sexual 
activity,  consists  in  the  thickening  and  opacity  of  the  subcutaneous  tissue, 
in  the  yentral  halves  of  the  segments,  extending  from  8th  or  9th  to  14th  or 
.I5th  (?>,  and  which  is  more  observable  in  the  inside.  And  in  the  11th  seg- 
ment, at  this  time,  an  elevation  and  porosity  of  the  skin  is  set  up  around 
the  inner  pair  of  setae,  which,  in  some  cases,  are  themselves  altered  in  shape 
from  the  rest,  and  when  pulled  out  they  draw  out  with  them  a  long 
■triogy  appendage,  not  apparently  of  cetera  descent. 
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undoubtedly  have  tlie  power  of  abaorbiug  liquid  by  capillary  ' 
attraction  from  the  external  aurface,  as  may  be  demon slratcd 
by  immersing  the  caudal  extremity  of  a  worm  in  a  solution  of 
carmine  and  arnmonia,  when  the  capillary  tnhm  will  be  found 
containing  carmine  if  viewed  under  the  niiscroscope.  Compo- 
^/iGw.^The  composition  of  the  perivifceral  fluid  which  h  tlius 
situated  in  the  worm's  body  now  remains  to  be  considered* 
Chemically  J  it  appears  to  resemble  rlilute  serum^  and  to  have  i 
itiuch  the  same  constitution  as  tlie  blood  of  higher  auiinuls, 
beingj  however,  poorer,  or  containing  a  larger  amount  of 
water.  Portions  of  it  coagulate,  and  it  becomes  turbid  when 
gubmitted  to  the  action  of  strong  spirits  of  wine;  it  has, 
moreover,  a  slightly  saline  tastcj  and  an  alkaline  reaction  J 
with  turmeric  paper.  When  examined  with  the  microscope^ 
it  is  Been  to  consist  of  a  plasma  and  corpuscles,  the  latter 
vaiyingin  number^  size  and  form.  The  general  fomi  of  the 
corpuscles  is  a  flattened  transparent  ce!l>  containing  grannies 
and  a  nucleus,  and  al>out  the  x^^.^th  of  au  inch  in  diameter ; 
sometimes  they  exhibit  amoeboid  inovement«j  but  generally 
are  Inert,  A  great  variety  of  particles  of  other  forms  aiT  to 
be  found  in  this  perivisceral  fluid,  particuhirly  t»t  the  posterior 
portion  of  the  Ixxly*  Among  these  are  yuung  Ibrnis  of  the 
MQ$mcystt$  Lninhncij  one  of  the  Grcgariuida*,'**^  eueysted 
individuals  of  this  sfpeciesj  its  pseudo-navicula,  parasitic 
nematodes,  and  their  eggs  (fig  6)»  The  colourless  fluid 
presents,  therefore^  a  marked  contrast  to  the  vascular  fluid 
with  regard  to  its  intimate  structure;  its  fuuetion  may  be 
briefly  considered  when  the  disposition  and  nature  of  the 
vascular  fluid  has  been  described* 

Vascular^  Non-corpn^adaled,  ar  Cohured  Fluid, — The  va»* 
cular  fluid  of  the  earthworm  is  contained  in  a  very  extensive 
iCTies  of  vcfisels,  which  have  tlirce  principal  trunks  nnd 
irarious  ramifleations.  The  vascular  ajstem  in  Annelida  is 
divided,  by  ]M,  Milne  Edwards.t  into  two  parts- — the  enta-j 
neous  and  the  visceral.  In  the  ideal  representative,  Annelida, 
the  culanmus  jn^^Hem  i%  cousidered  as  being  composed  of  two 
longitudinal  lateral  trunks,  which  eomniuuieate  with  outtj 
RiKither  by  their  cutaneous  and  terminal  capillaries,  and  win 
(as  in  the  higher  forms  of  Ai  ' 

Te«iels,  called  by  JI.  ]\Iilur  Tv 
sural  vessels/^     Thif*  fornix 

lateral   trunks  may   be  nu''  .     .,  ,.aj 

i^attral  vetid,  whcn^  of  coune^  tlicre  are  no  inferii^r  coinmi 


*  ^es  ibe  latliur^i  pm^r  b  tliii  Jottfaal,  A)ird.  IfiN- 
1  Loo.  dk,  foi.  ill*  pr  Ht, 
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sural  vessels.  In  order  to  understand  well  the  visceral  system  it 
is  necessary  to  consider  it  as  being  composed  again  of  two  dor- 
sal and  two  sub-intestinal  trunks,  each  pair  having  a  tendency, 
in  tlie  various  modifications  met  with  in  the  class,  to  coalesce 
and  form  a  single  vessel.  The  two  dorsal  vessels,  when  they 
are  developed,  arc  connected  by  transverse  vessels,  called 
"  superior  commissural  vessels;"  the  two  sub-intestinal  vessels, 
or  the  one  wliich  they  form,  also  communicate  with  the 
dorsal  vessel  by  lateral  branches,  called  "  deep  commissural 
vessels ;"  and,  again,  the  capillaries  of  the  cutaneous  system 
communicate  with  the  dorsal  vessel,  or  it  with  them,  by  the 
"  latero-dorsal"  vessels,  thus  establishing  a  general  communi- 
cation. 

Having  thus  seen  what  is  the  general  arrangement  in  the 
Annelida,  let  us  turn  to  the  earthworm.  If  killed  with  chlo- 
roform, the  worm  presents  on  the  dorsal  surface  of  its 
alimentary  canal,  when  opened,  a  rhythmically  moving  dark- 
coloured  vessel,  generally  containing  a  considerable  amount 
of  the  red  fluid.  This  is  the  dorsal  vessel  of  the  visceral 
system,  and  extends  from  the'eighth  segment  throughout  the 
body  (Part  I,  Pl.VII,  fig.  5,  and  PI.  II,  figs.  1,2, 3,a).  Beneath 
the  intestine,  but  not  closely  attached  to  it  as  is  the  dorsal 
trunk,  is  the  single  sub-intestinal  vessel  (Pl.VI,  figs.  1,  2,  3,  b), 
also  with  highly  contractile  walls,  but  generally  not  to  be 
observed  in  movement,  inasmuch  as  the  dissection  required 
before  it  is  reached  destroys  the  lingering  vitality  of  the 
worm.  The  sub-intestinal  vessel  extends  throughout  the 
whole  length  of  the  body  excepting  the  first  four  or  five 
anterior  segments,  where  it  is  broken  up  into  capillaries. 
The  dorsal  and  sub-intestinal  vessels  are  connected  by  the 
lateral  "deep  commissural  vessels"  (PI- VI,  figs.  1,  2, 3,  /),  thus 
completing  the  visceral  system  of  M.  Milne  Edwards.  Of  the 
deep  commissural  vessels  there  are  two  in  each  segment  poste- 
rior to  the  sixteenth,  embracing  the  alimentary  canal ;  those 
from  the  sixteenth  to  the  nineteenth,  in  connection  with  the 
stomach  and  gizzard,  dividing  into  a  wonderfully  fine  capil- 
lary plexus,  the  vessels  of  which  in  the  fibrous  gizzard  have  a 
horizontal  parallel  disposition.  From  the  nineteenth  ring 
backwards  the  deep  commissural  vessels  consist  merely  of  a 
pair  in  each  segment,  closely  attached  to  the  wall  of  the 
intestine,  and  imbedded  in  or  covered  up  by  the  yellow 
granular  substance  which  is  spread  over  its  surface  and  is 
supposed  to  have  a  biliary  function.  Anteriorly  to  the  six- 
teenth ring  the  deep  commissural  vessels  are  single ;  in  fact, 
the  two  are  fused  into  one,  and,  until  the  seventh  segment  is 
reached  (when  they  cease  to  exist  or  become  as  the  dorsal 
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\rs^el  itself,  broken  up  into  a  capillary  network  investing  tlie 
pliar^'iix),  tliey  assume  a  more  or  \e$s  tloulily  contrnl  form, 
und  have  heen  cnUetl  hv  authors  on  the  siihjetl  "  lienrts  **  (»ec 
Part  I,PL  VII,  n-:.  1)> 

Whfo  the  ntfrvons  cord  extending  alonj^  tlie  ventral  in* 
tenor  win  face  in  dissected  away  from  it*  attaehiiig  branehea, 
and  ita  inferior  surface  k  examined^  a  delicate  vessel,  capable, 
however,  of  much  expansion,  ia  seen  chJSL4y  attached  to  it, 
sending  out  brandies  with  the  uerve-hraiiche^j  and,  in  fiu^t, 
following  the  gangUoiuc  cord  and  its  branches  thron»;;hout 
the  worm  (H^s*  1,  2,  ^^  h).  It  forms  a  capillary  plexun  at 
the  cephalic  and  at  the  eandal  extremities,  thercliy  commu- 
nicating with  the  dorsal  and  sub^intestinjil  tninks  ;  tit  is  ig, 
tben,  the  main  triuik  of  the  cutanemtff  st/attem,  the  single  ventrni 
vessel  representing  the  two  longitudinal  lateral  vessels  metwitti 
in  some  other  An nclidii*  The  rest  of  the  ciitaneona  system 
(figs*  1,  2,  3j  (*)  of  vessels  is  seen  in  the  inninnerablc 
ramifications  and  dclicMte  networks  visiljle  on  tl»e  inner 
surface  of  tlic  perivisceral  cavity,  which  form  one  of  the  main 
objects  of  beauty  attracting  the  eye  when  an  earttiworm  is* 
opened  for  diiytectlon.  There  is  no  ipeciid  superficial  cnta- 
neons  eircidation,  that  is  to  say,  di imposed  near  the  external 
surface ;  a  few  vcsscIh  penetrate  the  mu?icular  layers  of  the 
inte|2;umeut  and  give  oli"  numerous  delicate  branehcn,  which 
are  occasionally  seen  in  the  pi^oucntary  hiyer ;  hut  there  is  no 
great  cntMneoriji^  plexnis,  tis,  in  fad,  may  be  partly  seen  by  the 
conn»letely  colourless  aspect  of  the  [iiisterior  t!irtxj  fourths  of 
any  worm's  body  j  in  fact,  the  integument  of  the  earthworm 
ha*  a  Tf^markabhj  smaU  true  cutaneous  eiretdation,  being, 
such  as  it  is,  merely  adapted  to  peHbrm  the  general  offieeet  of 
a  va**cuhir  fhiifh  \l  \^  upon  the  interior  s^uperfieics  of  the 
iutcgtJtiicnts  that  a  plexus  (^xints,  belnnging  to  the  tutancom 
sysUm  of  M.  Mi  hie  KdwarilH,  whicli,  pcrha[»Sj  it  were  better 
to  call  peripkertiK  T\m  pfcxus  in  supplied  in  each  segment 
by  a  branch  on  either  **idc  from  the  ventrai  or  sub-gangUonic 
ves*j*el;  it  is  alno  eonticetcd  in  each  se^^ment  ff  >  i 

lie  ftOgmentA  an^  exceptional)   with  the  j<u!*-i 
by  a  »!*►  \ch  on  either  side,  arnl  witii  r 

by  largt  [^ivrn  off  on  either  side^  ei 

with  tlic  di  and  eendin- 

where  alio.      ,, ;       -*       ^^,  or  their  rr 

other  Annelidn,  are  what  JI.   Mihie  Kd wards 
iittrml  ve^eU.     Thus,  llienj  we  see  o 
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established  between  the  three  longitudinal  trunks — between 
the  great  dorsal  and  the  sub- intestinal  by  the  deep  commis- 
sural vessels,  between  the  ventral  and  the  dorsal  and  sub- 
intestinal  by  the  internal  superficial  tegumentary  plexus,  and, 
again,  between  all  three  by  the  capillaries  into  which  they 
break  up  at  either  extremity  of  the  worm. 

There  is,  however,  another  distribution  of  the  branches  of 
the  great  trunks  by  which  they  become  connected,  and  it  is 
in  the  diaphragmatic  muscles  and  the  segment-organs.  A 
branch  is  given  off  on  either  side  in  each  segment  from  the 
sub-intestinal  vessel  near  the  anterior  septum,  from  the 
ventral  vessel  near  the  posterior,  and  these  on  either  side 
entering  the  diaphragmatic  muscle  are  distributed  to  the 
segmental  organs  in  the  manner  described  in  my  last  paper, 
forming  small  lacunae  and  networks  most  intricately  and 
intimately  ramified ;  and  thus  we  have  in  connection  with 
each  segment-organ  a  special  afferent  and  efferent  branch. 
The  latero-dorsal  vessels  send  ramifications  through  the 
diaphragmatic  muscles  with  which  they  are  closely  con- 
nected, as  also  do  the  branches  from  the  ventral  vessel,  which, 
though  not  so  constant  and  regular  in  their  disposition  as  the 
pair  of  vessels  in  each  segment  given  off  from  the  dorsal 
trunk,  may  nevertheless  be  conveniently  spoken  of  as  the 
latero-ventral  branches.  Neither  the  latero-dorsal  nor  the 
latero-ventral  vessels  send  any  branches  whatever  to  the  seg- 
mental organs,  which  are  supplied  solely  by  the  special 
branches  from  the  sub-intestinal  and  ventral  vessels;  these 
branches  may  therefore  be  called  the  afferent  and  efferent 
excretorial  vessels. 

A  modification  of  the  visceral  circulation  takes  place  in 
the  seven  segments  posterior  to  the  seventh.  It  is  in  these 
segments  that  the  organs  of  generation  are  situated,  as  also 
the  three  pairs  of  oesophageal  glands,  organs  which  are  all 
most  profusely  supplied  with  the  vascular  fluid,  and  for  the 
purpose  of  feeding  which  it  would  be  supposed  that  the  ar- 
rangements of  an  ordinary  segment  would  be  found  inade- 
quate. Accordingly,  parallel  to  the  sub-intestinal  vessel 
are  found  two  others,  one  on  either  side,  with  which  the 
enlarged,  deep,  commissural  vessels,  or  hearts,  communicate 
(fig.  2,  p).  Branches  are  given  off  from  all  three  of 
these  longitudinal  vessels  to  the  various  organs ;  the  central 
8ub-intestinal  vessel  supplying,  especially,  the  testes  and 
ciliated  inductors  of  the  vasa  deferentia,  whilst  the  parallel 
additional  vessels  seem  more  closely  connected  with  the 
cesophageal  glands. 

We  have^  then,  in  the  various  segments  of  the  worm's 
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body  four    principal  modificatioDt  of  the  circulation,    the 
simpicst  of  which  is  that  eKteticling  from  the  19th  spgmenfcj 
to  ihe  penultimate  one,  antl  represented  cUagriimniatic*ally  in 
fij^s.  1   and  3,     The   seven  eephalic  segmeiiU,  ruid  the  one 
caudal,  in  which  the  circulation  it*  merely  capillary,  all   the 
great  tninks  lieing  broken  up,  form  a  second  modification, 
wbiUt  the  third  is   that  described  above  m    the  generative  J 
segnients,  and  represented  diagrammatically  in  fi^.  2;  wliilsil 
a  fourth  miHlitication  occurs  m  the  15tli,  Ifitli,  17th,  iKthanij 
l9th  segnientH,  where  the  deep  coraniissural  veiacb  are  large' 
and  fthtf^ie,  but  there  are  no  additional  parallel  vessels. 

Structure  of  the  Vemeis. — The  vessels,  thns  disposed  for  the 
purpose  of  eircnlating  the  red  fluid,  may  be  consulered  as 
possessing  an  internal  structureless  amor|ihoiis  tunic,  \vithont_ 
epithelium,  and  an  external  tunic  of  more  or  less  modi(ied' 
eonneetive  tissue;  between  tlicse  two  are  longitudinal  and 
transverse  muscular  fibres  in  some  of  the  smaller  as  i^ell  as 
in  the  large  vessels  *  Iii  most  of  the  vessels  the  transverse 
fibres  are  radiated  from  a  point  and  placed  in  bundles  atj 
intervals  {fig.  ")•  The  result  is  that  when  the  tran&vers 
fibres  contract  they  produce  an  uneveri  monihform  appear-^l 
»nce  in  the  blood  vessels,  but  are  tlip  more  eflVclivc  in  pro* 
pelling  the  fluid.  Thealterualin;^  ptjiuts  of  eontractiou  an*! 
expauMon  in  the  dorsal  vessel  and  so-called  hearts  are  well 
«ccn  when  a  worm  is  freshly  opened* 

Stmrttite  of  the  VuHvMar  FhiiiL^-The  vascular  fluid  is 
coniplctcly  devoid  of  corpusch%  and  is  entirely  structureless. 
It  is  more  easily  coagulated  than  the  perivisceral  fluid,  hut 
otherwise  appears  to  have  the  ?iame  com  position.  The  iiatur 
of  its  colouring  tnnttcr  is  not  known. 

Fund  ions  and  hfmtoiof/icit  of  the  Vmculur  and  Pcrivhcerat 
Fluids, — It  has  been  already  poiuted  out  that  De  Quatrc* 
fagea  has  established  the  existence  of  undeniable  bom   '  1 

reUtioBS  between  the  pfTrivisecml  fluid  of  the  Annr  i 

the  fluid  occupying;  Ti;e  amon|x  the  t'i 

Anu'hnidui  ami  lu^-  ted  by  a  heart  wii 

and  considered  as  true  bluod.  Tije  researches  of  1 
Hu3tky^  tend  to  estahliiih  H"'  ^^'^i*- fnsiim  that  in  tlie 
system  wc  have  a  closed  re  \  ive  of  the  water 

system  of  Scolecida*     The   nns*  ih.jrj   of  the  two   flum-s   uu-J 
Oi>{    in    any    wnv   uecfjcHMnK-   Afr»*rt   th'*   fpie«Hnn   nl'    rh^^ii 
\y 
ill 
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hypothesis  sometimes  hazarded  as  to  the  function  of  the  water- 
vascular  system  of  Scolecida  or  the  blood-sinuses  of  Arthro- 
pods. There  can  be  no  doubt  that  the  vascular  system  of  the 
earthworm,  as  in  other  Annelids,  is  adapted  for  exposing  its 
fluid  to  the  action  of  oxygen.  How  does  it  do  this,  and  has 
it  any  other  functions  ?  In  no  Annelid  can  it  be  satisfactorily 
shown  that  the  vascular  fluid  has  a  definite  circulation ;  the 
fluid  is  made  to  move,  to  oscillate,  and  pass  more  or  less  from 
one  series  of  vessels  to  another  by  the  contractions  of  tlie 
vessels,  but,  as  M.  Milne  Edwards  observes,  there  is  no  definite 
circle  of  movement.  In  certain  Annelids  ^I.  De  Quatrefages 
has  shown  that  the  peri\asceral  fluid  absorbs  oxygen  ;  this  he 
has  demonstrated  chemically,  and  it  appears  that,  as  a  rule, 
the  perivisceral  fluid  absorbs  oxygen,  to  which  the  vessels  of 
the  vascular  system  afterwards  become  submitted.  In  the 
earthworm,  then,  it  is  probable  that  the  perivisceral  fluid 
absorbs  oxygen  or  water  containing  oxygen  through  the 
capillary  canals  forming  a  characteristic  structure  of  the 
integuments.  To  the  action  of  this  the  fluid  contained  by  the 
vascular  plexuses  and  the  great  vessels  is  everywhere  more  or 
less  exposed  by  osmotic  action.  It  would  appear  also  that 
this  process  takes  place  to  a  very  large  extent  in  the  vessels 
distributed  to  the  numerous  diaphragmatic  muscles,  which  are 
necessarily  very  largely  subject  to  the  action  of  the  perivis- 
ceral fluid. 

Another  vastly  important  function  of  the  vascular  fluid, 
and  one  for  which  it  seems  specially  adapted,  is  excretion. 
This  takes  place  through  the  segment-organs,  and  is  also 
shared  in  a  minor  degree  by  the  perivisceral  fluid  which  is 
continually  passing  through  them. 

Absortion  of  alimentary  matters  may  equally  be  the  func- 
tion of  both  fluids;  certain  matters  passing  by  osmose 
through  the  very  delicate  walls  of  the  intestine  into  the  peri- 
visceral cavity,  and  others  possibly,  though  not  very  pro- 
bably, being  absorbed  by  the  delicate  networks  formed  by 
the  visceral  branches  of  the  vascular  system.  It  has  been 
hinted  by  Claparcde*  that  the  greenish-yellow  mass  of 
granules  enveloping  the  intestine  and  the  dorsal  vessel  and 
its  branches,  even  at  its  anterior  extension,  may  have  some 
connection  with  the  formation  of  the  corpuscles  of  the  peri- 
visceral fluid,  and  assist  materially  in  other  respects  in 
the  functions  of  that  liquid.  It  appears  very  certain  that 
in  the  earthworm  the  perivisceral  fluid  absorbs  aliment 
through  the  intestinal  walls,  and  nourishes  all  the  organs 
which  it  bathes^  and  also  it  brings  oxygen  to  the  vascular 
*  '  Recherches  sur  les  Oligochetes.' 
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Jlurtl,  wliitat  this   latter  i*cnioves    waste    matters   from  andl 
oxifli5!e*i  the  tissues,  and  performs  uU  the  offices  of  excretion 
atifl  seeretion* 

Nj!:itvi*i/is  HvsTKM, — The  nervous  ay  stem  of  the  earthworm 
eouf^ists  of  a  mib^intestiual  and  supra^intcstitinj  chain  of 
ganglia,  with  their  branches,  I  have  little  or  nothing  here 
to  i\i\d  to  the  very  ehibonite,  aeeurate,  and  tletailiul  dej^erip* 
tiou  given  by  Mr.  Luckhrirt  Clarke,  in  hist  pa[u*r  |mblishefii 
ill  t(je  *  Proceedings  of  the  Koyal  Society*  for  1857,  but 
will  j^ive  a  brief  description  of  the  fiiibjeet  of  his  researches, 
in  which  I  ghall  make  extensive  use  of  his  essay; 

In  the  centn"  of  the  third  Hup;  of  the  worm,  overlying;  the 
iiharyux,  are  two  closely  united  pyriform  ganglia,  or  a  single 
hilobed  ganglion,  of  which  the  lobes  are  united  by  theifi 
broad  eiuls  in  the  medial  line*  This  is  the  .mpra-wmiphaqrft[\ 
fftim/HoH,  The  suudl  end  of  each  of  its  lobes  divides  into 
two  nerve- trunks,  of  which  one  forma  the  root  of  its  cephalie 
iicrvea  (fig*  6) J  and  the  other  the  pharynffeal  tre/#,  which 
curves  round  the  sides  of  the  pharynx ,  to  join  the  (irst  sub- 
ventral  ganglion* 

From    eaeli  crus,  or   from  either  side  of  the  collar  thus 
formed   (see    fig,    6),    there  spring    eigltt   or    nine    nervomi 
branches.     The  first  four  or  five  arise  from  the  under  part  of 
it*  anterior  halfj,  and  immediately  enter  the  upper  stirfaee  of 
ft  minute  and  delicate  cord-like  chain  of  ganglia,  the  chain 
which  waa  above  det^iguated  the  sypfa^ntrMmul  pottiun  of 
tfie  nervous  system*     Thia  very  interesting  structure   was,  , 
to  all  intents  and  purposes,  discovered  by  Mn  Clarke,  sin  col 
Brandt  and  others  hat  I  only  spoken  of  it  as  a  mm  pie  dorsal! 
twig,    given    utf  trom   the  Inlobed  cephnlie  gutiglii>u.     The 
chain  liea  on  the  wide  of  the  pharynx,  concealed  by  the  crup. 
The  breadth  of  its  first  ganglionic  enlargement  is  the  -Irl^x 
of  an  inch  in  a  good -sized  worm*     Eaeb  border  of  tlic  chain 
gives  oft'  ?4everal   trunk*  of  ciuiHiderable  xixe,  which  "•  > 

form  a  eoi\tinuous  plexun,  suiijilyiug  with  it«  inner  [ 
mnsenlur  and   moeouB  coats  of  tlie   pharynx,  with  its  outer 
the  muscular  baud^  and  salivary  tubulea*     From  thepharyuXj 
the  plexus  de**eendR  along  the  side  of  the  ttisophagn»,  Ijrioj 
on  the  abdornina!  ve-HKeln,  and  eommun:     '        .vitli    mintlle^ 
filaments  fnnn  the  tjei^vfi*  of  the  suhvent  i  m. 

The  four  or  five   •  bieh  an' 

from  the  posterior  j  lie  erus 

otlier  by  loops  before  they  leave  it.     'I'bc   « 

tious  Willi  liic  inc.\>i>  III  ^U''  i>'i;>rj'M;;(ii  i-ii;<iu,  iim.i,  niiur  S'lji- 
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living  the  muscles  of  the  anterior  segments,  are  lost  in  the 
integument  of  the  lower  lip.  The  rest  take  nearly  the  same 
course.  But  what  is  extremely  interesting  is  that  the  roots 
of  the  nerves  of  this  the  posterior  set  arc  continuous  across 
the  criis  with  those  of  the  anterior  set  belonging  to  the  supra- 
intestinal  chain. 

The  subventral  chain  of  ganglia  forms  with  its  nerves  the 
sub-intestinal  portion  of  the  nei'vous  system.  It  is  a  double 
cord,  gangliated  at  short  intervals  by  the  addition  of  vesi- 
cular substance  and  extending  from  the  third  ring  through- 
out the  body.  Anteriorly  the  cords  are  divergent  and  form 
the  two  pharyngeal  crura,  posteriorly  they  become  closely 
cemented  along  the  middle  line.  The  gangUonic  enlarge- 
ments vary  in  shape,  size,  and  approximation,  at  different 
parts.  Each  gives  off  from  its  sides  two  pairs  of  nerves, 
which,  after  sending  some  filaments  to  the  diaphragmatic 
muscles  and  bands,  supply  the  longitudinal  circular  and 
oblique  muscles  of  the  rings  midway  between  the  ganglia ; 
the  intervening  cords  give  off  a  single  pair,  which  are  dis- 
tributed to  the  deep  muscles  on  each  side  (see  fig.  6). 

The  cephalic  nerves,  which  take  their  origin  in  one  of  the 
trunks  on  either  side,  into  which  the  bilobed  supra-pharyn- 
geal  ganglion  divides,  arc  distributed  to  the  lower  surface  of 
the  first  segment,  forming  a  very  delicate  organ  of  touch ; 
another  portion  of  the  nerves  forms  a  curious  plexus  in  the 
pigmentary  layer,  and  is  connected  with  the  large  clear  cells 
there  met  with.  Mr.  Clarke  suggests  the  possibility  of  these 
forming  a  mechanism  adapted  to  the  perception  of  diffused 
light,  though  not  of  distinct  vision.  That  the  first  segment 
of  the  worm,  with  its  nervous  plexuses,  does  form  a  very  im- 
portant organ  of  perception,  there  can  be  no  doubt. 

Structure  of  the  Nerves  and  Ganglia, — In  fig.  8  nerve- 
cells  and  a  portion  of  a  nerve-fibre  from  the  sub-ventral 
chain  are  drawn.  In  fig.  7  a  portion  of  the  cord,  less  highly 
magnified,  is  represented.  The  structure  of  the  various  parts 
of  the  nervous  system  of  the  earthworm,  as  studied  by  Mr. 
Clarke,  has  yielded  most  interesting  and  imi)ortant  results. 
Each  lobe  of  the  cephalic  or  supra-pharyngeal  ganglion  is  a 
pyriform  sac,  which  is  very  thick  and  convex  posteriorly, 
where  it  is  partially  separated  from  its  fellow  by  a  deep 
notch.  This  convex  portion  is  opaque  white,  and  filled  with  a 
mass  of  semifluid  granular  substance,  and  oval,  round,  and 
pyriform  cells  of  various  sizes,  but  often  very  large.  The  an- 
terior half,  by  which  the  lobes  are  joined,  is  merely  lined  by  a 
lamina  of  cells,  and  only  at  its  upper  part,  its  under  side 
having  a  ceU  here  and  there.    The  interior  of  this  portion  is 


112 


1.    RAY    LANKISTER,    ON    THE 


entirely  fibrou^j  and  coiisisita  of  a  broad,  transverse,  com  J 
missiiral  baud,  derived  from  the  pliarytigeal  collar,  and  of 
fibres  from  the  roots  of  the  cephalic  nerves,  Eacli  erua  ol 
the  collar  enters  its  lobe  on  tlje  under  side.  Some  of  itaj 
fibres  curve  back  war  d«  to  the  convex  vesicolar  mmn ;  otiierg 
ascend  to,  perhaps  partly  terminate  in,  the  cells  near  thai 
roots  of  the  cephalic  nerves,  and  the  rest  cross  transversely,  as 
the  broad  band,  to  he  coutinuouB  in  front  of  the  uoteh  with 
th:it  uf  the  opposite  ganglion. 

The  supra-ints  &tinai  chain  of  f^angiia,  when  placed  nnderj 
^th  objective^  displays  a  remarkable  structure.  The  ril 
&iirfaee  of  the  entire  chain— cords  as  well  as  ganglia— is 
oovered  with  a  lamina  of  roiuid,  oval,  and  pyriibrm  cells,  and 
on  its  npj>er  surface  a  I'ow  of  cells  of  the  same  kind  is  found 
along  each  border.  At  every  point  of  communication  between 
the  branches  which  form  the  ple7[us  a  minute  ganglionic  en- 
largement h  seen,  from  which  new  branciies  proect'd  to  form 
other  enlargements  of  the  same  kind.  As  the  plexus  extenda 
from  the  chain  the  {ganglionic  points  diminish  in  site,  while 
the  smaller  branebcs  given  off  from  the  trunks  increase  in 
number,  antl  crunmunicate  like  a  capillary  network.  The 
ganjf^lia  of  the  subvcntral  clmin  have  their  vesietdar  substance, 
€311  the  under  surface,  and  conaist  of  ahout  two  strata  of  cells' 
con  tin  nous  in  a  lamina  across  both  cords.  Along  their 
bonlrrs,  however,  the  cells  form  a  thicker  layer  or  column, 
wbieb  evtejids  for  some  distance  along  the  intervening  conla. 
Id  form  and  general  appearance  the  cells  are  similar  to  those 
of  the  phi*ryu*^'cal  ehaiu,  but  many  of  them  are  larger  Within 
the  ganglia  the  roat.^  uf  the  nti  n  three  0 

ways— 1,  longitudtnally  ;  2,  tra^j  ul  :i,  tti  r 

or  vesicular  suhstancc*  The  tirsc,  or  iongitudinal,  form  a 
large  portion  of  the  nerves,  and  run  in  equal  nuinberH  in  lx>th 
ihrcctions,  backwards  and  forward*«»  alont^  the  whole  leii;;th  of 
the  coii  '  trd.     In  their  ctHirw*  jurmc  of  tht 

the  hfy\  in  siicct'stsiun  from  the  rej*t  and   f. 

lat  an  of  itrllw ;  othei"s  pr<icecd  an  far  n 

WH  ota  of  which  they  form  loops^  an<i 

the  rest  continue  onwards<  iind,  pcrhapj^,  in  suecc^iou  torm 
i^iinilar  loop^  with  di.Hiant  nerves^.  Mr,  Lockhnrt  Clarke  has 
nlinwn  that  the  same  kind  of  arrangement  tt^isiA  in  mnu  and 
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a  undoubted  continuity  between  the  cells  and  nerve-fibres  in 
lore  than  one   or   two  instances,  although  there  is  good 
eason  to  believe  that  such  a  connection  exists.     Dr.  llorie,  in 
i  paper  published  in  this  Journal  two  years  since,  which  can- 
aot  certainly  bear  conipaiison  with  Mr.   Clarke/s,*  figures 
multipolar  nerve-cells  from  the  ganglia  of  the  earthworm.  His 
observations  are,  in  all  probability,  erroneous,  as  my  own  en- 
tirely confirm  those  of  Mr.  Clarke,  whose  accuracy,  care,  and 
acuteness,  are,  moreover,  too  well  known  to  be  doubted. 

Funclio7is  and  Homologies.  —  The  supra-intestinal  por- 
tion of  the  nervous  system  evidently  presides  over  the 
operations  of  the  viscera,  whilst  the  sub-intestinal  portion  is 
more  closely  connected  with  the  locomotive  function.  The 
supra-intestinal  chain  is,  however,  as  we  have  seen,  con- 
nected by  its.  branches  with  the  sub- intestinal  ramifications, 
and  its  roots  also  are  closely  associated  with  those  of  the 
other  nerves  arising  from  the  pharyngeal  crura.  Mr.  Clarke 
considers  that  it  combines  the  office  of  a  sympathetic  with 
certain  other  functions  which  in  many  invertebrata  are 
entrusted  to  separate  and  special  centres ;  such  as  the  lal)ial, 
pharyngeal,  and  visceral  ganglia  in  ccphalophorous  mollusca. 
By  experiments  I  have  satisfactorily  demonstrated  to  my- 
self that  the  pharyngeal  chain  is  independent  of  the  other 
nervous  centres,  although,  at  the  same  time,  subject  to  their 
influence,  and  can  control  the  suctorial  movements  of  the 
mouth  and  pharynx,  and  is  a  centre  of  reflex  action.  Mr. 
Clarke  has  also  established  this  fact  by  experiment. 

Two  parts  of  the  human  brain  are  compared  by  Mr.  Clarke 
to  the  transverse  cephalic  band  of  Lambricus.  One  is  the 
arched  and  commissural  band  of  fibres  prolonged  through  the 
corpora  quadrigemina,  from  the  upper  and  inner  part  of  the 
fillet  on  each  side.  The  other  part,  which  is  analogous  or 
homologous  with  the  cephalic  band,  is  the  corpus  callosum. 
Dr.  Ilorie,  in  the  paper  quoted  above,  advances  the  opinion — 
stating,  at  the  same  time,  that  he  reserves  his  reasons — that 
the  supra- oesophageal  ganglia  are  analogous  to  the  cerebrum 
of  man  and  the  higher  manmialia,  and  to  the  spinal  cord, 
whilst  the  ventral  chain  he  regards  as  belonging  to  the  sym- 
pathetic system,  and  the  pharyngeal  crura  he  considers  to  be 
the  homologue  of  the  vagus.  I  need  hardly  say  that,  as  Dr. 
Rorie  brings  forward  no  facts  to  support  this  view,  and  as  Mr. 
Clarke  very  ably  and  carefully  gives  details  of  structure  and 
anatomy  to  support  his,  the  opinion  of  most  intelligent  per- 
sons will  coincide  with  that  of  the  latter  observer. 

Recapitulation. — The  hamal  system   of  the  earthworm 
•  •  Quart.  Journ.  Micro.  Science,'  April,  1804. 
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consists  of  a  ror|niSL'u]uti!fl  colourlr^^  fluids  cotitained  m  the 
BOinatic  cavity »  aiul  prQvit!o<l  M'hh  cxiti  ftiid  a  si*ne8  of 
capillary  caiiuk  for  the  entrance  of  lirjuid^  mul  of  a  red- 
coloured,  iiott^corpuecidated  Hiiid  coiitaiucd  in  three  lotigi* 
iudinttl  iruuk»  aud  their  ramifications.  Both  ar^*  aJbu- 
TniTiouj*;  tlie  foi'uier  is  homologous  with  the  blood  of  In&ectb 
au  d  C  r  Qfi  taeea,  an  d  pro  b  iib I  y  pe rfo  rn  is  a  u  ti  t  n  t  i  v  e  f ii  n  ct i  on ; 
the  latter  la  liomologoua  with  the  water-  va.'^eulur  system  of  j 
Scoleeida,  aud  Inis  an  excretory  or  nriiiary  function  throngli" 
tlic  sc^j^mental  organs,  and  a  respiratory  function,  in  eonueo- 
tion  with  the  oxygen  absorbed  by  the  perivisceral  tiuid. 

T7ie  nerrom  sf/fif4*m  consists  of  a  snpra-  and  a  sub- intes- 
tinal portion,  both  of  which  present  th«  usual  eam[ionent$ 
of  iibrcs  and  cclk.  The  principal  centre  is  the  cephalic] 
bilobed  fjaiiglimi,  honiologous  witli  the  corpus  eaJlusuni  and! 
the  conniHEi^ure  prolonged  ibron|::li  tb*'  eorponi  qnndrijiifemina.  ^ 
From  tbb  in  oue  dircctii>n  pass  the  ce[jhnlit*  nerves,  in  the 
otiicr  llic  phar^^yn|;eal  crura,  nuitiug  bencatli  the  plmrynx  ta 
form  the  sub  ventral  cord  aud  ganglia.  From  the  pharyn- 
geal i-viu  four  branches  on  cither  side  unite  to  form  the 
»npra-intcstinul  chain  or  plexi;s  dijscovcred  by  Loekhart 
Clarke,  and  honndogt^tis  witli  tlie  Asyrn pathetic  and  visceral 
ganglia  of  inollusca,  Four  other  twig;*  on  either  Hide  arc 
distributed  to  tlic  pharynx.  The  niuscleg  of  the  begvnenij* 
artt  prcsidctl  over  by  the  subventral  cord.  There  are  uo 
special  organs  of  ecnsCj  unic's»  the  labial  scgnicutabould  be  so 
oousidercid. 


BoKCK.^Qiii 
i  Nurge ; 


BIBLIOGEAPIIY. 

Altsforuier  of  Lnmhrlcv 
n  •  Forbaudlgr,   ^kand*   . 
18H)pp.  273. 
CtiJiBiUN. — Le  Lombric  terrestrc^  vuli^iiircmcnt  appele  ver  dc 

terre.  8ujcl  tire  au  sort,  Paris,  itnpr,  d'Apjierl,  1852» 
Cl^KKK;  John  Lueklimt,-  On  the  Nervous  Systvui  of  / 
rw#  itri*rstrh;  in  '  Proc.  Uoy,   SSoc.    London/ > 

I)*lliiKKi:w,  Fuh— Dcichippemciit  du  Lomhric  tC!rrG8ire;m 
•  JliJm,  Conr.  ct  Menu  d.  Sav,  ctrttiig,  dt*  FAcad*  de 
Bcl}»./luiu.xxvii,  I85a  Btt^edm  F/r  ran.— 1*  ■  -  •- 
li!  ilemoirc  de  M .  .hil,  1>*  I  dckeni ;  in  *  Bulk  ( 


ANATOMY   or   THE   EARTHWORM.  115 

bricus  ierrestris ;  iii '  Ann.  Sci.  natur./  torn,  v.,  1825,  pp. 

17 — 21.     Nouvelle  notice,  accompagnee  dc  figures;  in 

'Ann.  Sci.  nat./  torn,  xiv,  1828,  p.  216.    Also  '  Tsis  von 

Oken,'  1831,  pp.  1021,  1025. 
TiTZiNGER,  L.  J. — Ueber  die  Lumbrici;  in  '  Isis,'  1833,  pp. 

510—553. 
Gegendaur,  C. — Ueber  die  sogennanten  Rcspirationsorgane 

des  Regenwurm ;  in  '  Zeitschrift  f.  wiss.  Zool./  Bd.  viii, 

1856,  pp.400— 1.24. 
Grass,  Ern.   Sig. — Lumbricoi'um  terrestrmm  regeneratio ;  in 

'Ephem.   Acad.  Nat.  Cur./  dec.  2,  ann.  8,  1689,  pp. 

202,  203. 
IIering,  Ewald. — Zur  Anatomic  und  Physiologic  der  Genera- 

tionsorgane  des  llegcnwurms;   in  'Zeitschrift  f.  wiss. 

Zool.,'  Bd.  viii,  1856,  pp.  400—424. 
Home,  Evcrard. — Lumbrici  in  Copulation;  in  '  Home  Lect.  on 

Comp.  Anat.,'  vol.  iv,  1823.     See  also  '  Phil.  Trans./ 

1828. 
Leo,  Jul. — Ucljer  die  Fortpflanzung  der  Regcnwiirmer  \  in 

asis/  1820,  lit.   auz.,  386—387.     De  structura  Lum- 

brici  ierrestris  \  in  'Isis,'  1822,  pp.  492—196. 
jNIeckel,  Fr. — Ueber    die  Zeugung   der  Regcnwiirmer ;  in 
'  MeckePs  Deutsche  Arch.  f.  Physiol.,*  Bd.   i,  1815,   pp. 

467,  168. 
Montegre,  De. — Observations  sur  les  Lombrics  ou  vers  de 

terre ;  in  '  Mem.  du  Museum/  tom.  i,  1815,  pp.  242—252. 
Morren,  Carol.  F.  A. —  Quieritur  descriptio  structune  anato- 

micre  et  cxpositio  historine  naturalis  Lumbrici  vulgaris, 

sive  ierrestris  (with  31  plates) ;  in  '  Ann.  Acad.  Gandav./ 

1825,  p.  6  (280  pages). 
Murray,   John   Andr. — Observationcs,   fee.,    Lumbricorum 

sctis;  in  'Dcssen.  Opusc.,*  tom.  ii,  1 780,  pp.  401 — 412; 
Newport,  Geo. — On  the  reproduction  of  lost  parts  in  Earth- 
worms j  in  '  Proc.  Linn.  Soc.,^  vol.  ii.  No.  54,  1853,  p. 

256. 
PoxTALLifi. — Observations    sur   le    Lombric     terrestrc;    in 

'Ann.  Sciences  natur./  3ser.,  "Zool./^  tom.  xix,  1853, 

pp.  18—24. 
QuATREFAGEs,  A  dc. — Sur  Pjinatomic  des   Sangsues   et  des 

Lombrics;  in  '  Soc.  Philom.  Extr.  Proc'  verb  1847,  pp. 

85,86;    'Ann.   Sciences  natur./  3  ser.,  "  Zoo  V  torn. 

viii,  1817,  p.  36. 
RoRiE,  J. — On  tlie  Nervous  System  of  L,  ierrestris ;  '  Quart. 

Joum.  Micr.  Science,'  April,  1863. 
Sakgiovaxni, — Ueber  die  lleproduction  des  Begenwurms;  in 

'  Fror.  Not.,'  No.  147,  1824,  pp.  230,  231. 

VOL.  V. — NEW  8ER«  I 


116 


ABCUKBj    ON    StEFHANOaPH.«RA    PLUVlALIS* 


SuKiftAY. — Notices  feur  qaelques  parasites  et  prod  aits  organ- 
iquei  du  Loinbric  terrestre ;  iu  ^  Ana,  Scieuces  iiatur./ 
2  ser,,  "  Ztjol./'  torn,  vi,  1836,  pp.  35S— 358. 

Trevirancsj  G.  B- — ^Ueber  die  Zeiigung  de»  Erdregenwurius ; 
in '  Tiedemaim  u.  Treviranus  *  Zeitschr*  t  PhysioK,  Baiid* 
Heft  2,  1B33,  pp,  15i— 16f5. 

WiciiMANN,  Job,  Eiii» — Voni  Giirtel  des  Begeuwurmai  in 
'  Berlia.  BescbUftgeii/  Bd.  iii,  1777,  pp,  231—240. 


I 


ItscajiD  of  ihe  necun^ence^  new  io  Ireland^  mth  NotRj  of  a 
Peculiar  CQ^idiiion  q/Me  VotvociNACcors  Aloa^  Stefha- 
NosFHSHA  PLiviAtis  (Coha),  and  Ohervations  thereon. 
By  William  AaciiER  *     • 

The  dbcovery  in  Ireland  of  the  very  intereatitig  and  veiy 
beautifiil  and  apparently  very  rare  organ  ism,  Siephanosph^ta 
pluviaiis  (Cohu),  would  in  itself  alone  be  worthy  of  a  record 
iu  the  *  ProceediBgs '  of  this  society.  But  inasmuch  as, 
whilst  I  had  a  supply  of  this  ^'  Volvocine  "  in  toy  possession, 
a  remarkable  pbase  or  condition  in  its  history — m  far  as  I  am 
nwarei  not  before  observed  in  thia  form,  though  not  without 
parallels  elsewhere — ^ presented  itself  to  my  notice,  the  value 
of  that  record  becomes  thereby  in  so  far  enhanced. 

Spending  an  evening  in  the  month  of  Juno  last  at  Bray^  1 
took  a  walk  upon  the  *'  Head/'  promising  nnwdfi  indeed,  not 
much  of  interest  (save  tlie  beantilul  view),  from  ils  dry  and 
rocky  suintnit.  The  weather  had  lately  been  showery,  and 
during  the  day  a  eousiderable  quantity  of  rain  had  fallcE 
This  had  k^ft  behind  imiall  deposits  of  rain -water  in  f*  fei 
little  hollows  amongst  the  riK'k*.  In  one  of  thc»c  t ; 
1  perceived  the  water  tiugrd   with  a  beautifiil   \i-  m 

colour,  A  few  momcntii'  iuetpeetion,  even  without  a  lens,  waa 
sufficient  to  indicate  that  this  ^rccn  hue  was  due  tii  the  pre- 
tence of  myriads  of  some ''  volvodnaccous  ^*  plant ;  and  with 
a  lens  I  soon  i  '    '       '  '  '  '       '  :  '  i 

portion'*  of  tbi 

at-  on,  aitt  i  w,  iUai 

^  me    to  !'»ni;ly  riu 

JS:  /h^ra    y  which    IVofcsear  Cc 
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'  *  I  can  find  hitlierto  but  m%  localities^  the 
„  a  sen*nth.  These  are — ^Saltzburg,  found  by 
remeck,  Zitmbraj  and  You  Fraatziut ;  Hirschberg,  in  Silesiaj 
[by  Von  Flotow  andCohni  saramit  of  Heuscheui'j  iu  Graf- 
Uchaft  dlatf,  Silesia^  by  Cohn;  Lapland^  by  Wichura; 
fScliDecbcrgj  Saxony  I  by  Rabenhorst ;  Scotland,  by  Strethill 
Wright ;  and  iiowj  lastlvj  at  Bray  Head,  Ireland,  by  myself, 
lit  is  Ten*  probably  more  common  than  these  few  localities 
I  might  indieatej  but  these  are  at  least  all  the  records  1  can 
find. 

As  may  be  imagined^  with  no  small  amount  of  avidity  I 
pocketed  a  supply  of  the  treasure  thus  placed  at  my  feet*  The 
ipccitoens  so  obtained  aflbrdcd  an  opportunity  in  a  great 
jueftsure  to  foUow  out  the  statements  made  in  Cohn  a 
jtiful  memoirj^  with  respect  to  the  organisation  and 
opiBCut  of  this  plants  sueh  as  the  macro^  and  microgo- 
^«c«  As  regards  the  latter,  nothing  further  presented 
its  to  the  purport  or  function  of  the  bodies  so  called ; 
like  Cohu'ft  own  original  spedmeiiAi  they  were  formed  and 
lisappeared. 

This  gathering  was  extremely  free  from  other  organisms* 

VhJam^^^cocms  phvialis  did  not  present  itself,  thus,  in  that 

spect,  unlike  Cohn*s  original  supply*  Avery  few  specimens^ 

bowever,  of  GomumpeelQmle  occurred,  but  in  so  trifling  num- 

kbera  that  for  a  fortnight  after  I  had  obtained  the  material 

(l  do  not  bcUcve  I  noticed  half  a  dozen  individuals,  while  the 

'v^ra  existed  in  inyriads.     The  only   examples  of 

. )  be  noticed  were  a  very  few  lively  specimens  of 

>  noble  rutiferon,  aBrachionns. 

Howe\er,  before  draiving  attention  to  the  peculiar  condi- 
^on  alluded  to,  a  very  brief  description  of  the  organism  in 
|uestion  may  not  be  out  of  place ;  indeed,  such  would  perhaps 
berjf  advantage,  if  ttot  essential  (in  the  a^isence  of  a  previous 
tudyof  Pr-^i^  •'    *  '  ^*  d  memoirs),  to  the  apprecia- 

ion  of  the  <  _  observation  which  it  is  the 

bbject  of  thitk  paper  to  communicate,  and  which,  indeed^  is  the 
bnly  new  one  I  Ixave  to  note  that  has  not  been  recorded  by 
?oltD  j  and  in  doing  so  I  shall  not  enter  into  minute  details 
id  those  which  bear  directly  on   the  Bul»ject  of   this 


otio,  **  Ucbf  r  dne  li^  atis  dci  neii/' in 

jniii  KulilLers  S  ;  l^iir  wbst ;  n  /  Band 

I  yl;  ai«o  'AiiiiaU  of  Nat,  lliaL^"  2iid  bui.,  mh  x,  pp* 

,,  ,  pl\  v\:  nho  Colm  and  Wicliurfl,  *  Ueber  Stcpbanw* 

Cai*.  !  dcr  NnluiforBL^ber;  Botm,  1S57.    Of 

er  mcm<  ..jaUnci  la  tlic  '  Quaxt,  Juunu  of  Micro* 

i8ci<nce,Mol,  Vl,p-13L 
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The  Family  of  Clilorospermtitoiis  Al^n%  XuU 
whk'h  this  plant  belongs^  is  cUaractcriatul  liv  tlit*  iinUvidiial 
green  ccllsj  Ueingi  cUuing  the  «;matest  part  of  their  hfc%  activt! 
y.otisporc-likc  bodies,  ciliutedj  cither  solitary  or  combiuccl  iutu 
tlclitiite  j^roupSj  unci  citliL-r  with  a  coniuiou  enveloping  mcni- 
hraiie,  nntil  breaking  ni>  in  carryiiijJT  out  V4;^etativc  flevebi)- 
nientul  proersaes^or  witbotit  aeoinmon  iQeinbrimc-  With  the 
exception  of  the  genus  Protocoecus  (Chhiinydocuceus),  which 
i*  a  sinj^le  eellj  the  eellsj  thuugh  thus  for  the  jp^eatcr  prirt  uT 
their  existence  assoeiated  into  colonicsj  maintain  their  speciaj 
pliysiological  individuality  ;  and  collectively,  at  tlic  mmc 
timej  represent  but  one  imUvidiial  in  relation  to  external 
objects.  With  these  general  characters  Stepbano^phtera 
aceonls;  that  is  to  say^  it  consist  of  colonies  of  dliateil  celU 
ufiieli  on^inate  from  a  single  mother-cell  through  a  Bcriea  of 
divisions  following  a  dcfiuitc  law ;  and,  when  eompletedj  the 
colouy  pusiies^es  its  own  cbaracteristic  colleetive  figum  and 
orf^anisiation.  Here  there  arc  eight  green  niusses  of  pro- 
tuphifini — "primordial  celb*^  (Cuhn)— arranged  circularly  at 
regular    intervals  within    a   eommou   hyaline  mci  \^ 

^iobci  so  as  to  form  an  efjuuUjrial  series*  Kaeh  priiiii  !I 

is  furnished  w  ith  a  pair  of  fhigelUform  cilia,  wbieh  protrude 
thruuiih  tljc  hyaline  i^lobe,  and,  by  tlicir  aetiou  in  the  sur- 
rounding watcTj  cause  the  active  revolution  hither  and  thither 
of  thea^gicgate  Ainiily,  that  is,  of  the  Stcphano^piiira-glohc. 
llegai^diug  tlie  direction  of  the  wreath  or  series  of  ci^ht 
primordial  cells  as  the  cf/milor  of  the  globe,  the  rotating  move- 
ment is  eflected  round  the  axis  unitiag  its  poirs,  and  its 
\ij;<tron!*  on\^ard  niovenient  takes  place  in  all  poisible  dirt*c- 
tioui^, 

Seal  eely  a  more  chai'ming  spcct^iclc  can  Ijc  than  a  multitude 
of  these  elegant  organisms  vigoronsly  rutatiu|;  hirher  and 
tbiUutr*  brij^]»tly  f^reerij  and,  under  a  peculiar  li^litj  s^littoring 
:i     "    ^     '  lUfj;   as   they    luyvf,  uow   "■''  rx 

ti,  I  view, or  all  intervening  ^  -^ 

and  repasiiing,  curving,  and  wheeliug,  and    .  l^ 

and  reerosifing  each  other,  huddling  and  ths  .* 

in  numbers*  together,  again  starting  otf,  oer  ^ 


^*    «<hnwi 


r 


itlv 


u!r  d1 


branny  ai 

h 

curry  ori  lue  paiio ;    dul  lacir  immULjrss^  aud  Llic  iiiiiajtuif 
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enegy  of  the  gyrations  of  Stcphanospliiera,  the  remarkable 
figure  of  the  priuiordial  cells,  the  difibrin^  sizes  and  curious 
appearances  of  the  variously  developed  globes,  might  cause 
some  to  give  the  latter  the  preference  as  a  handsome  object. 
Each,  indeed,  is  certainly  a  charming  sight ! 

To  revert,  however,  to  our  subject.  Notwithstanding  that 
the  structure  and  development  of  this  organism  has  been 
copiously  detailed  in  Cohn^s  cited  elaborate  memoirs,  a  brief 
rtsume  here  will  be  necessary  in  order  to  draw  particular 
attention  by  and  by  to  one  or  two  points  in  its  structure  and 
organization,  which  1  am  disposed  to  think  in  some  measure 
foreshadow  the  remarkable  phase  presently  to  be  adverted  to. 

Stephanosphfera,  then,  consists,  as  we  have  seen,  of  a  family 
or  colony  of  eight  green,  biciliated  protoplasm-masses  (pri- 
mordial cells),  destitute  of  a  proper  cell-membrane,  and 
arranged  in  a  circle,  more  or  less  approximately  and  at  even 
distances  from  one  another,  at  the  equator  of  a  common 
enveloping,  hyaline,  rigid  membranous  sphere,  composed  of 
cellulose— the  "  envelopcccU"  ("  HuUzelle,"  Colin).  Though 
the  normal  form  of  the  envelope-cell  is  spherical,  I  have 
occasionally,  but  extremely  rarely,  noticed  such  as  possess, 
even  when  fully  grown,  an  elliptic,  or  ovate,  or  subtriangular, 
or  sometimes  even  a  figure-of-8  shape ;  such  very  rare  and 
casual  distortions  do  not  seem  at  all  to  interfere  with  the 
otherwise  normal  growth  and  movements. 

It  is  by  the  action  in  the  surrounding  water  of  the  two 
flagelliform  cilia  belonging  to  each  primordial  cell,  protruded 
directly  through  the  envelope-cell,  that  the  revolving  and 
onward  movement  of  the  total  organism  is  effected.  The 
primordial  cells  present  great  variety  of  form — in  the  sim- 
plest condition  globular,  or  nearly  so.  But  in  a  fully  grown 
Stephanosphsera,  when  viewed  equatorially,  these  primordial 
cells  very  frequently  appear  to  be  elongated  in  a  direction 
toward  the  poles,  and  very  often  to  a  greater  extent  in  one 
hemisphere  than  in  the  other — reaching  sometimes  almost  to 
the  pole  in  one,  and  leaving  the  other  partially  empty — that  is, 
an  equatorial  line  in  such  cases  would  not  cut  the  primordial 
cells  into  equal  halves.  These,  whose  general  form  in  this 
condition  in  an  old  family,  when  vi6wed  equatorially,  may  be 
said  to  be  usually  broadly  fusiform  or  subelliptie,  frequently 
present  several  filiform,  often  dichotomously  ramified,  more 
or  less  attenuated,  colourless  prolongations  of  the  protoplasm, 
especially  from  their  opposite  ends,  sometimes  even  tuft-like  ; 
these  arc  occasionally  very  divergent  laterally,  or  even  project 
towards  the  centre  of  the  envelope-cell.  When  the  organisir 
is  quite  mature  these  colourless  prolongations  arc  most 


120 


ARCQEBj    OK   STEPHANOiPH^RA    PJ^IJTIAIIS- 


attaclied  to  the  inner  surface  of  the  cnvelopCp  bnt  never  per- 
forate itp     When  a  Stephaaosphfera-globe  is  seen  in  polar, 
view    the  outline  of  the   primordial  cells  mostly  nppcar 
somewhat  acuminate  towards  the  common  envelope^  andfron 
such  apex  the  pair  of  cilia  take  their  origin*     The  primordial! 
cells  possess,  immersed  in  their  substance  near   the  middle,! 
two  symraetrically-disposed,  romifl  bodies^  called  by  CohaJ 
tincleus-like  vesicles,  and  said  to  jiossess  an  internal  cavity.*] 
To  mcp  iiiderd^   they  appeared  quite  identical  willi  the-  so^ 
Called  '^chlorophyll -vesicles"*  (Nag.)  of  other  plants,  to  which  J 
in d eed ,  C oh 1 1  afterwords  compares  them . f     S u ch  m as 
au  idea  of  a  perfect    family — of  a  fully-grown  Si 
flpbera. 

Now,    as  to  the  developmental  changes   connected  with 
propagation,    the   primonUal  cellsj   as  described   by   Cohn, 
undergo  ilirce  kinds  of  changes*   I  shall  first  ^dludc  to  that  of 
^'  macros|K)res/-     The  colourless  prolongations  of  the  primor- 
dial cells  become  drawn   inland  the  primordial   coLU  them* 
ielvcfl  beeomc  rounded.     A  slight  eloagfation  of  a  primordial i 
cell  about  to  vegetate  then  takes  place;   it  becomes  graduallir| 
transversely  constricted    and  divided  into  two  cells,  which 
expand  slightly  from  left  to  right;  these  two  ceils  beeome 
divided  each  into  two^  those  again  into  two,  thus  producing 
eight;  the  eonstrictions,  however,  taking  place  only  io  sucli^ 
directions  tliat  the  young  resultant  group  presents  the  form 
of  a    flattened  spheroid,  having  soiiiewliat  the   appearance, 
when  either  of  the  larger  surfaces  is  towards  tlie  obiserver,  of  a 
wheel,     ThcKD  changes  do  not  take  place  simultaneously  in  all 
tha  eight  primordial  cells  of  an  old  sphere,  but  are  to  be  met 
with  in   dificrcnt  degrees  of  advancement.      The  further 
g^rowth   consist*  in   ihv  development  of  a  delicate  conimou: 
membrane  closr  ■  Srvg  the  young  disc-like  family^  and  in  J 

the  centrifugal  ^  ^  u  of  the  new  primordial  cells,  upon  the  ^ 

completion  of  the  several  r:uli?d  constrictions,  and  in  the  de- 
velopment  of  cilia*      After  escajie    into  the  water  by  tba 
burstinir  of  the  ori^ual  envelope-eell  the  new  euvclope-cclll 
of  t '  '^  "nily,  frt>m  being  at  first  of  a  very  con» 

dcj;.  %  ^^radualiv    evpni^d*^   in    thp  pohtr  < 

unlii    ihti     :  '   form  'i,-*    at 

meanwhile  ;.   ,         ■  iluAv  itintn,      ,  ^ 
Thus,  each  parent  ^  ra  can  u 

eight  young  Stephuuu^^iu.i  lit-,  though  lin 
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mR^  occasionally ^  though  rarely,  occur  (and  Rtill  more  rarely 
families  of  five,  sh,  or  eeven),  through  arrested  subdivisions 
of  the  pLirfnt  primordial  ceMs;  whilst  I  have  once  or  twice 
met  tvith  families  of  sixteen  cells,  firisiiit^  from  the  "traneitioa 
generatioiis-'  {Nag.)  being  carriGdone  Btagc  further — thatis^ 
the  (normally)  eight  cells  each  dividing  once  juu^mn  before 
arriving  at  the  fully  formed  or"  mature  stage;'^  which  may  in 
simlljir  manner  l»e  called  the  * "  permanent  generation" 
(.Ni4,'.)* 

A  »eeand  change  connected  uithtlie  propagation  consktsin 
thedisaHsociation  from  the  hyaline  spherCj  and  the  contraction 
of  the  primordial  cells,  us  before^  into  rounded  lx>dies  ;  bnt  in 
this  instuncc  i\m  i^  followed  by  t!ie  formatioii  round  each  of 
&  Bpfcinl  cellulose  wall,  thrmif^h  which  protrude  two  cilia^  by 
thi^  a*:t>m"y  tif  which  these  Chiamydomonas-like  cells  swim 
vigorousily  abontj  at  firijt  witliiu  the  old  parent-globe,  after- 
ja  onteidc  it,  when  they  have  made  their  escape  bj  its 

struct  ion.  Pinal  ly^  these  Chlamydomonas-like  bodies  eorae 
to  Test,  lose  their  ciliai  and  assume  a  Protococcus-like  appear- 
ancCi  or  these  Protococcvis-like  resting  cells  may  apparently 
he  formed  without  an  intermediate  motile  Chlaraydomonaa- 
Hke  wtate.  These  Protococcus4ikc  cells  have  the  power  of 
increasing  in  si/o  after  their  formation^  and  before  any 
further  development,  Cohu  and  Wichura's  researches  liave 
dcmotifitnited  the  remarkable  fact  that  not  only  arc  these 
cxipahlc  of  revival  upon  beiug  covered  with  water  after  com- 
plete and  If'  ^  '  '  ■  ition,  but  that  such  desiccation  i$ 
nbaohitely  ^  ■  uce  further  eliangca  in  the  direc- 

tion of  the  renewal  of  the  Stephanosphjera-globe*  A  few 
hours  after  being  remoistcned  the  ccU-contents  of  these 
re©ting-sporcs  become  divided  into  two,  then  into  four 
(ponsibly  sometimes  eight)  daughter-eel  la,  the  ceiluloae  wall 
vaninhiug.  These  daughter-eelb  become  biciliated,  and 
prej«ently  one  by  o-i  ;ite  and  swim  freely  away  as  so 

many  pear-shaped  .  ^  :,s»  Afterwards^  coming  to  rcit, 
they  acquire  a  membrane,  wliich  at  tii'»t  closely  surrounds  the 
contcntJ^i  but  presently  expand*,  and,  standing  offj  leaves  the 
body  of  the  piiniordial  cell  in  tlie  niiddlc,  which  protrudes  u 
'  'r  i'  i  ■!  tlie  wall,  thus  again  assuming  a  Chlaniy- 
t  ranee.  Tin"  contents  often  in  this  sta|^ 
pn  luiiibci'  of  hyalinCj  frequently  branched  or  forked 

C:v^  '  1  iu  various  directions  from  the  outer  protcjplasmic 
yer  (like  tho^  from  the  opposite  enda  of  the  primordial 
cell'  -*'*i'-  :■'  rture  plant),  and  which  touch  the  inner  ^surface 
of  I  wall     But  after  an  iuterval  these  Cblamy- 

dococcui-likc  sstructuit^n  begin  to  divide  ;  if  the  protoplasnnc 
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processes  exist,  tlxey  are  |i  rev  ion  sly  dniwn  in,  auJ  the  pii- 
mordial  cella  become  rounded— a  scries  of  eilf-divisious  sets 
hif  similarly  to  those  of  the  prinioidial  eells  of  the  perJVet 
Stephanosiihy^ra  in  the  first  mode  of  pro|ja|^atioiij  the  ctlia 
bceomc  lostj  and  the  proc*css  is  earned  ou  until  the  »ame  Ti> 
suit  is  attained— tliat  k,  until  from  each  Chkmydocoecua. 
like  body  au  eijiht'Celiedj  in  all  rcs^pects  eharaeterbtic,  per- 
fect Stephanosphfera  is  produced,  I  pass  by  the  time 
required  for  these  processes,  as  well  as  the  hours  of  tlic  day 
or  night  with  which  sucli  developmental  changes  seem,  sui  in 
other  in  stances  ^  m^vsteriously  associated. 

It  may  be  well  liere  momentarily  to  draw  attention  to  an 
instance  of  the  great  Bimilarity  which  often  exij^ta  at  certain 
stages  of  apparently  essentially  quite  distinct  organisms,  ami 
which  occasionally  more  than  ordinarily  forces  itisclf  upon  our 
attention, 

I  have  mentioned  tliat,  wlien  I  fi  r^t  obtained  the  nuUcrial, 
the  presence  of  Gomum  pectoraie  (Ehr.)  was  indicated  by 
only  a  very  few  specimens  inileedi  but  in  about  three  weeks, 
in  one  of  my  bottles,  this  organism  made  its  appcnranee  in 
very  considerable  nnraberSj  and  they  were  reniarludily  fine 
and  beautiful  examples  of  this  elegant  form*  In  all  resptT.ta 
they  seemed  to  me  to  agree  witii  the  beautiful  ti^nreti  and 
description  of  Goninm  given  by  Colnu*  I  may  reniaik  that 
tliese  specimens  seemed  to  me  eonsiiderably  larger  and  finer 
than  those  one  usually  meets  with,  and  mort*  intensely  green. 
In  the  material  alluded  to,  which  1  possessed,  numbers  of  the 
Gontum  were  to  be  found  in  the  variouj*  f^tages  of  self- 
division  figured  by  Cohn*  But  likewise  a  number  of  thd 
speeimens  were  present,  as  is  often  the  ea^e,  fi*om  which  some  * 
of  the  constituent  cells  of  the  tablets  had  been  removed  by 
some  cxteniai  force,  or  insutlieieney  of  mutual  euhercnee ; 
and,  moreover,  what  appeared  to  be  these  isolated  cells  (or 
oceasionalty,  indeed,  dislocated  in  twos  or  in  i*         '  not. 

a  few  of  them  to  be  seen  actively  urging  thcii  i  hti 

the  Hnrmunding  water.     Now,  furthermore,  ^ituw  uf  the  old  J 
globes  of  the  iStcpliano»phiera  ooenrn.'d  upon  the  slide,  and 
some  of  these  showed  the  primonlijil  eclU  in  the  Cldamy* 
donat'like   state  above    adverted  to,   and   thc^*^c  vir"    -^'v 
moving  up  and  down  within  the  ohJ^  often  much  in 
envclfvpe-eell,  while   «ome  of  these   liad    lost   il 
number   of  eight,  nome,  imleed,  yet  retaining   i - 
ihrcB.     Now,  at  thia  point  I  wasi  quite  unable  to  dtitingiitsh 
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one  of  these  isolated  motile  bodies  disassociated  fi'om  a 
(Joiiium-tablet  from  an  isolated  motile  body  set  free  from  an 
old  Stephanospliscra  globe,  both  of  which,  after  the  emegr- 
ence  of  the  latter,  moved  freely  about  in  company ;  nor,  apart 
from  a  knowledge  of  their  origin,  could  either  be  distinguished, 
I  think,  from  so  many  examples  of  Chlamydomonas  had  they 
been  present. 

But  from  this  I  do  not  mean  to  argue  more  than  a  puzzling 
resemblance  between  the  two.  A  single  Gonium  in  the 
original  material  would  have  sufficed  to  give  origin  to  the 
multitudes  which  afterwards  made  themselves  apparent,  con- 
spicuous even  to  the  naked  eye,  by  their  mass.  1  should  be 
disposed  to  hold  that  here,  as  elsewhere,  resemblance  may  by 
no  means  necessarily  demonstrate  identity;  and  although 
these  isolated  motile  bodies,  thus  proceeding  from  Gonium 
and  Stephanosphaera  respectively,  were  so  mucli  alike  as  to 
be  indistinguishable  to  the  eye,  for  the  present  I  doubt  not 
there  must  have  been  between  them  some  more  subtle  dis- 
tinction, and  that  in  the  progress  of  development  in  their 
natural  conditions  they  would  each  have  gone  into  their 
respective  mature  forms  (and  this  notwithstanding  what  1 
have  afterwards  to  advance),  although  Cohn  did  not  see  (nor 
have  I  noticed)  the  isolated  cells  of  Gonium,  but  only  those 
still  undisturbedly  in  situ,  become  segmented,  and  directly 
form  a  new  young  Gonium- tablet;  whilst,  on  the  other  hand, 
as  has  been  stated,  it  can  be  demonstrated  by  direct  observa- 
tion that  in  Stephanosphaera  the  single  Chlamydomonas-like 
primordial  cell  eventually  produces  a  new  Stephanosphaera- 
globe.  Cohn  neither  in  his  first  nor  in  his  and  Wichura^s 
subsequent  memoir  on  Stephanosphajra  makes  any  allusion 
to  any  development  of  Gonium  making  its  appearance  in  the 
material  which  formed  the  subject  of  his  earlier  observations 
on  the  former  organism ;  but  I  find  that  he  incidentally 
mentions,  in  his  memoir  on  Gonium,*  that  on  one  occasion, 
at  least,  a  copious  development  of  this  latter  organism  took 
place  in  a  vessel  in  which  he  had  been  cultivating  Stephano- 
spliscra; and  that  in  so  great  quantities,  that  the  wfiter 
resembled  a  green  mucus,  and  in  each  drop  thousands 
abounded.  This  is,  then,  at  least  a  possibly  noteworthy 
coincidence,  and  the  circumstance,  quantum  valeat,  is  perhaps 
dcsernng  of  this  cursory  record. 

A  third  developmental  change  of  the  primordial  cells  of 
Stephanosphaera,  connected  doubtless  in  some  way  with  pro- 
pagation, is  that  which  results  in  the  formation  of  "  micro- 
gonidia/'  Their  development  is  at  first  like  that  of  the 
•  Op.  clL,  p.  1C9. 
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"  maerogOBidia  ;*'  that  ii,  the  division  of  the  primordial  cellsi 
into  two,  into  (our,  into  eight,  but  not  stopping  here,  but 
agtiin  dividing  into  sixteen,  and  so  on,  and  finally  into  nn  in-* 
numerable  number  of  minute,  elongate,  fusiform^  quadrieiliate 
cellules — the  *' microgonidia."  These  do  not  at  any  stage 
ssecrete  au  Dnvclopc-rcU,  but  remain  crowded  togctlier  within 
tlie  original  envelope-cell^  inside  of  wbieh  they  acHvcly  move 
hither  and  thither  in  an  amazingly  rapid  and  energetic  way, 
than  wliitdi  there  is  scarcely  any  more  astouislung  sight ; 
these  finally  escape  from  the  old  envelope-ecll  by  its  rupture  5 
find  losing  tlieir  eiliaj  coming  to  rest,  and  assuming  a  red(li»h 
colour,  become  f  lev  eloped  by  a  senea  of  »etf- divisions  and 
formation  of  special  M^alU  into  structures  somcwliat  like  in 
form  (and  I  believe  in  that  only)  to  Botryocystis,  or  to 
Kutzing's  IMierocyBtts  or  Polycystis ;  of  these  any  further 
development  is  unknown.  It  has  been  supposed  that  these 
microgonidia,  as  in  Vol  vox,  may  he,  perhaps,  looked  upon  nn 
jkpermatoKoids ;  but  no  such  function  seems  to  be  confirmed 
by  actual  observation.  It  is^  perhaps,  more  probable  that 
they  are  homologous  rather  witli  the  microgonidia  of  Hydro- 
die  tyon,  a  plant  other  wise  presenting  so  very  many  nflinitid 
with  StephanoBpbsera,  Pritjgsheim  has  shown  that  in 
Hydrodletyon  the  microgonidia  are  really  strueturcs  intended 
themselves  eventually  to  reproduce  the  plant  in  a  future 
icason  * 

It  will  be  seen  that  Stephanosphiera  differs  from  its  welU 
cJitahlished  feilo\r*genera  in  Volvoeinueeie^not  to  descend' 
to  minor  but  important  details  of  structure  and  development; 
^rom  Vol  vox,  in  lia\ing  the  zoospores  or  primordial  cell 
eight  only,  and  at  the  equator,  not  uumcroua  all  tjver 
periphery  of  a  sphere ;  from  Pandorina^  in  having  eight  only 
at  the  equator,  not  sixteen  or  thirty *two,  arrai)  '  'crui 
from  Goniuui,  in  himng  t!ic  eight  primordial  e*  m  «i 

commoti  Rphericul  envelope,  not  sixteen,  each  having  a  thiri 
roat,  cohering  by  certain  point*f>f  their  surface  into  a  tablet 
and  from  Frotoeoecus    (Chlamydocoecus),  by  the  cells  not 

i  '  Hus  endeavoured  to  convey  an  idea  of  the  itaiare 

ail.  c,    of   t!ie    structure    and    1' 

St'  ^  ,        ;i,  a  ncee*iary  preliminnry  1  :ind 

ver}'  impcrlV(*t  note  I  liuvc  lo  ulfer,  I  now  1 

attention  to  the  peculiar  (condition  which  it  i**u..  x.., 

I  have  mentioned  that,  at  a  certain  time,  the  pi  l| 
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cells  in  this  organism,  having  become  removed  from  the  inner 
surface  of  the  common  hyaline  sphere  (envelope-cell),  and 
having  acquired  a  rounded  figure,  may  proceed  thereupon  to 
further  developmental  changes,  with  the  object  of  directly 
producing  each  a  new  young  globe,  or  may  assume  tempo- 
rarily either  an  intervening  Chlamydomonas-like  or  Proto- 
coccus-like  condition.  Now,  in  certain  of  my  specimens  the 
development  of  the  primordial  cells  had  advanced  in  this 
direction  so  far  as  the  drawing  in  of  the  protoplasmic  pro- 
longations and  the  assumption  of  a  rounded  form,  in  which 
condition  they  sometimes  persist  for  some  time  when  long  in 
the  house  in  a  secluded  position,  the  globes  still  revolving 
rigorously  and  actively.  IJut  having  isolated  a  considerable 
number  of  these  examples  on  a  growing-slide,  and  on  my  re- 
turn to  them  some  hours  afterwards,  I  was  very  greatly 
astonished  to  find  the  slide  to  a  considerable  extent  crowded 
by  a  number  of  what  appeared  to  me  to  be  Amoebae  of  some 
undcscribed  species,  and  these  in  active  movement,  gliding 
about  and  crossing  each  other  in  every  direction.  These  were 
certainly  not  to  be  seen  when  I  last  looked  at  the  slide,  and 
the  phenomenon  was  beyond  measure  puzzling.  I  therefore 
rigidly  examined  them.  It  will  readily  be  believed  that  my 
astonislimeut  was  beyond  measure  great  upon  shortly  beyond 
all  question  identifying  these  vigorously  active  Amoeba-like 
bodies  with  the  just  previously  absolutely  quiescent  pri- 
mordial cells  of  the  Stephanospha;ra — nay  more,  in  watching 
the  transformation  of  the  latter  themselves  into  the  reptant 
amoeboid  bodies,  putting  a  pai'asitic  development  wholly  out 
of  the  question :  it  will  readily  be  believed,  I  say,  that  my 
astonishment  was  beyond  measure  gi*eat  in  actually  witness- 
ing with  my  own  eyes  this,  at  first  sight,  sufficiently  startling 
phenomenon.  What !  a  plant,  an  undoubted  true  chlorophyll- 
containing,  by  cellulose  externally  bounded.  Alga,  become 
metamorphosed  into  an  animal !  For  my  part,  indeed,  even 
after  witnessing  the  wonderful  change  now  mentioned,  I 
could  not  acquiesce  in  such  an  assumption ;  and  so  far  as  I 
can  see,  in  my  humble  judgment,  those  who  might  be  dis- 
posed thus  to  understand  it  would  greatly  misinterpret  the 
phenomenon. 

I  shall  try  to  describe  these  remarkable  bodies  more  fully. 

I  have  spoken  of  the  primordial  cells  of  these  examples 
having  become  retracted  from  the  inner  wall  of  the  hyaline 
sphere,  and  having  acquired  a  rounded  form  within  it,  as  if 
possibly  about  to  undergo  either  the  ordinary  process  of  self- 
division,  or  it  might  be  the  Protococcoid  or  the  Chlamy- 
domonaa-like  developmental  condition  before  alluded  to,  the 
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movement  of  the  globe  itself  Iiaviiig  ceased.  Hut,  tipon  n 
closer  exaraiuatioii  of  ceitain  of  tliest^  there  was  to  be  si!cii  n 
gentle  hvaliiie  convexity  or  cxpanaion  gmdaally  being  ex* 
tended  fi'om  the  green  margin  of  the  primordial  cell,  and 
again  slowly  drawn  in,  whereupon  anotlu'r  siuiilar  projectiou 
took  orig^iii  close  beside  the  place  where  the  first  hud  vatiishcd* 
This  again  receded,  to  be  followed,  perhaps,  by  auotlicr  iu  thu 
same  or  nearly  the  same  situation  as  the  first,  or  at  all  eveuU 
near  thereto  (Plate  VII,  fig.  3).  Presently  the  cxten§ion  and 
\rithdrawal  of  the&e  hyaline  prolongations  became  more  fre- 
quent and  vigorousj  whdc  they  appeju'cd  to  be  chiefly  eon- 
fined  to  one  hemisphere.  Afterwards  the  mass  became] 
somewliat  elongated,  the  hyaline  projections  more  lobo»e  and  ' 
more  changeable,  and  finally  the  primordial  cell  a&snnicd 
somewhat  the  nut  ward  characters  figured  for  Amwha  iimujt 
{^1^1^,  l-j  5,  G)*  The  general  contour  of  the  so  far  changed  pri* 
mordial  eelJj  supposing  it  at  rest^  might  now  be  described  m 
broadly  clavate  or  pyriformj  the  narrower  end  tapering  very 
considerablyj  and  bluntly  pointed-  From  the  considerably 
expanded  npper  end  only  the  lobate  pseudopod-likc  extcn* 
sions  were  projected  ;  and  of  these  generally  not  niore  limit ' 
two  or  three  existed  at  one  time,  so  that  this  mar^^in  mostly 
thus  presented  a  trifid  or  bifid  outline*  The  narrow  cml 
seemed  to  be  nearly  if  not  quite  rigid ;  at  least,  neither  from 
it  nor  from  the  sides  were  any  of  the  pseudopod-like  extetu 
sion^  put  forth,  whilst  t!je  narrow  extremity  itself  scemCHl  to 
possess  somciyhat  of  a  slightly  granulated  appearanec.  i\ll 
traces  of  the  conspicuous  pair  of  ^'ehiorophyl  1- vesicles"  (for 
118  pcifeetly  homologous  with  the  bodies  sQ-miini  m  other  algso 
I  regard  them)  had  vanished— the  green  contitnts,  kcepinjf 
their  colour,  liad  become  more  decidedly  granubr;  tho 
grannies,  which  were  very  crowded  and  abundant,  and  of 
varying  mm^ — the  variation*,  however,  taking  place  within 
very  nan*ow  limits — we-  -ntly  quite   free   from    eaeli 

other,  and   with    the   i\\  ;j:  muvements  of  the   lobsito 

exteti-sions  became  rolled  onward,  I  might  almost  sin%  just  ns 
so  much  shot  (of  somewhat  difiering  si^cs)  in  a  caoutehmic 
bag  might  be,  supposing  it  cndowcil  with  a  like  iunalc 
nut  Mobility*     I  could  find  no  trace  «  f 

itf  :i  ^ile  vcHiclo,  a»  in  t\  \t\iv  Nnm^hvt  \  ' 

n'aliy  exited,  1  fancy  the  t\' 

i\w  i>ii:itiur   I'Vvi-n.  i^ranular  ;  ^ 

and  i  I  i   there  waa  not  . 

for  a  true 
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abundantly  well  differentiated.  The  latter,  I  apprehend, 
more  correctly  regarded  as  actually  the  so-called  "  primordial 
utricle/^  was  hyaline,  presenting  a  border  of  nearly  equal 
width  all  round,  and  at  all  parts  ol*  the  external  marj^in,  except 
at  the  attenuated  extremity,  was  very  clearly  and  sharply 
defined;  at  the  narrow,  mostly  bluntly  pointed  extremity,  as  I 
have  already  said,  the  margin  presented  a  somewhat  granular 
appearance,  or  at  least  not  a  smoothly  defined  outline. 
Beyond  the  limits  of  the  inner  boundary  of  the  hyaline 
border  the  contained  green  granules  did  not  infringe,  no 
matter  how  energetic  or  changeable  the  movements  of  the 
pscudopodal  processes  (figs.  4,  5,  6) . 

The  changes  described  did  not  take  place  by  any  means 
simultaneously  in  all  the  eight  primordial  cells  of  any 
Stephanosphasra-globe ;  but  while  one,  perhaps,  might  have 
attained  the  complete  amoeboid  state,  another  might  be  still 
in  the  simple  condition  of  a  rounded  uncoated  cell,  without 
as  yet  any  apparent  intention  to  undergo  the  Avonderful 
change  described,  whilst  several  of  the  othei*s  might  exhibit 
various  intervening  phases  between  both  conditions  (fig.  3). 
During  the  changes  of  the  primordial  cells  described,  the  old 
common  hyaline  envelope-cell  of  the  Stephanosphajra  became 
collapsed  and  burst,  or,  it  may  be,  more  or  less  dissolved,  and 
from  its  trammels  the  now  reptant  amoeboid  primordial  cells, 
by  means  of  what  were  decidedly  their  own  automatic  move- 
ments, by  degrees  mostly  all  succeeded  in  becoming  one  by 
one  wholly  emancipated. 

A  pseudopod  was  projected  from  the  broader  rounded  an- 
terior extremity  of  one  of  the  so  greatly  modified  primordial 
cells,  not  slowly — not,  as  it  were,  hesitatingly — but  with  great 
vigour  and  considerable  rapidity.  The  hyaline  lobose  ex- 
pansions were  generally  extended  to  about  a  quarter  or  a 
third  of  the  whole  length  of  the  total  amoeboid  body ;  and  no 
sooner  had  one  began  to  be  projected  than  a  rapid  flow  of  the 
granules  at  once  took  place  into  it,  but  still  not  infringing  on 
the  hyaline  border.  This  was  scarcely  accomplished  when 
another  similar  lobose  expansion  Avas  projected  from  the 
opposite  side  of  the  frontal  or  anterior  margin,  and  thus,  by 
drawing  into  it  a  similar  influx  of  the  granular  contents, 
rapidly  obliterating  the  former.  One,  two,  or  three  (rarely 
more)  of  these  lobose  expansions,  were  mostly  evident  at  a 
time,  but,  of  course,  in  various  degrees  of  expansion  and 
retraction,  an  influx  of  the  granules  taking  place  into  that 
most  recently  formed  at  the  expense  of  the  others,  the  newest 
advancing  always  onwards  beyond  the  others,  and  thus  was  a 
rapid  reptant  movement   executed  (figs.   4,  5,  6).      Their 
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01) ward  progTTi^s  was  often  made  in  a  tolerably  Btrajght  litie  j 
butj  of  coui^  curve  s  and  s%reeps,  sometimes  even  somewhat . 
abrupti  were    effected,   the   broader  frontal    margiu    hmn^ 
always  carried  in  advance^  the  attenuated  extremity  alwaj^  ( 
at  the  posterior. 

In  this  way  these  amoeboid  bodies  travelled  over  the  field 
with  quite  surprising  rapidity^  ci-ossin^  and  reerosstug  each 
other  in  all  directions,  Under  a  low  power,  infiufticicut  at 
first  sight  to  show  the  amceboid  or  "  rhi^opodous  *'  mode  of 
pi^gression,  these  reptant  bodies  might  possibly  have  moment* 
arily  called  to  mind  so  many  minute  greeu  PlaaariiCj  their 
crawling  movement  partook  so  much  of  a  regular  glidiug 
character* 

So  rapid  was  the  action  of  the  pseudopodal  cKtcnAions  and 
that  of  the  onward  flow  of  the  general  raasSj  and  so  energetic 
was  the  locomotive  power  of  these  remarkable  amoeboid 
bodies^  that,  not  uofrequentlyj  one  of  these  primordial  cell* 
which  had  fully  assumed  this  condition,  prevented  by  some 
cause  or  other  from  becoming  wholly  extricated  from  the  old 
Stephanospha^ra-globe,  was  actually  able  to  dnig  about  along 
with  it  (like  hermit-crab  and  his  whclk-shell)  not  only  the  old 
envelope-celb  but  the  perhaps  still  therein  contained  aeveu 
other  more  or  less  changed  primordial  cells;  aud,  all  the 
whilcj  apparently  not  much  retarded  nor  materially  incom- 
moded by  the  incumbrance  1 

It  may  be  worth  while,  m  passant ^  to  note  the  analogy  itt 
the  differentiation  of  the  extremities  of  these  amceboid  botlie* 
with  that  of  Dr.  Wallich- s  lately  described  AmfiBha  vUIohu^ 
— the  tapering,  faintly  granulate,  posterior  extremity  seera- 
ing  to  correspond  to  the  villoua  rounded  organ  in  the  actual 
Amc&ba,  described  and  figured  by  Dr.  Wallieh,  Tlxix  uppcnr^ 
at  lea^t  a  enrious  point  in  common.  In  boili  the  narrowed 
estreujity  wn^  always  |Kjaterior^  the  p8cndopod.H  alwaya  being  I 
;*iven  off  from  the  f'  ■  n,  and  in  both^ 

hencCj  the  onward  I  ct  timn  in  most  J 

friniilar  bodicj^p  a:*  well  as  more  rapiti  ;  thnugh,  m  far  a-n  I  c«iii  j 
see,  if  we  conhl  imagine  one  of  Dn  ^Vallicli***  Amorba^  pitted 
agniuiiit  one  of  my  Aiuocbiform  bodiesi  the  former^  I   fancy, 
won  111  ^        '         '  L  in  the  race  ! 

1  h;.  f  seen  any  atrtnnl  Ama&bm^  nor  do  I 

imagine    u\  whode  movements    were  t  ' 

and  power  mi    *n   viizorowi  aa  tIio»e  » 

amceboid  l34Kliet$  tif  8ti  i.      One   might   almoet 

fiiuriMlr  IT":  •- -  ♦^'^  ' 'ti^  **    **-iK  and  in  au^ 

evtdtmt  liui  i  v  with  a  tmiLf 


*  *A»tu^«i,  ii 
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LiQCinory,  and  always  forgetting  what  their  destination  eliould 
|1)e|  or  witli  what  object  they  set  out ;  or,  as  if  they  each  had 
and  all  were  laboriously  and  diligently 
_  I  lite  of  their  locomotive  powers,  uiidtfr  the 
Itieinittiontbat  there  might  he  a  hope  of  fortuitously 
l&tuiDbliiig  upon  it  unawares  I 

After  having,  I  might  almost  &ay,  dhporied  theniselves  m 

the  manner  described  for  a  period  from  about  twenty-four  to 

^  thirty-six  hours,  their  locomotive  powders  began  to  wane  aud 

*    energy  and  agility  to  flag ;  presently  their  onward  pro- 

became  gradually  slower  and  Blower,  and  the  lobose 

pseudopodal  processes  alternated  more  and  more  lazily  and 
langTiidly,  untilj  by  degrees  becoming  more  and  more  inert, 
they  finally  one  by  one  became  altogether  stilh  At  this 
pointy  1  greatly  regret^  my  observations  on  this  nnarvellous 
i  condition  also  came  to  an  end.  Just  as  they  had  aU  or  nearly 
la  rotund  protococcoid  figurCj  haWng  been  obliged 
1 1. .  uij  the  alidcj  upon  which  they  were,  became  dried 

up  during  my  absence,  nor  coidd  I  find  at  any  other  period 
any  more  of  tliese  Stephanospha&ree  undergoing  this  remark* 
able  phase.  But,  from  finding  in  the  bottle  w^hence  these  w  ere 
t:ikeu,  numbers  in  the  protococcoid  condition,  it  is  probablej 
had  these  special  examples  not  been  interrupted  or  thwarted 
inthdr  developnient,  that  they  too  would  have  passed  from 
the  amoeboid  to  the  protococcoid  condition* 

1  presume  I  need  not  here  delay  by  urging  the  now,  I 
believe,  universally  acknowledged  claims  of  Stephanosphsera^ 
and  of  the  remaining  VolvoclnacejCj  to  rank  in  the  vegetable 
^kingdom.     Their  whole  affinities  are  with  certain  alga:;  uf  the 
ChlorosperiQatous  cla^s.     HydrQdicitjon  uincidftiuni,  an  in- 
dubitable alga  (not  found  in  Ireland),  presents  at  every  step 
of  its  history   points  in  common  with  Stcphauosphicra ;  and 
Imtii  Hydrodictyyn  and  the  Volvoeinacc^e  are  closely  related 
to  Pediastreje,  and  to  the  genus  Polyedriura  iNag.),  &c.  &c. 
So  intimate  is  this  affinity,  that  I  conceive  those  who  wonld 
now  refer  Volvocinaccieto  the  animal  kingdom  would  becom- 
j  pcllctl  to  include  liydrodictyon  and  Pedia^^trcfe  in  the  transfer, 
I  and,  S4>  far  as  I  could  ace,   hv  an  inevitable  sequence,  tho 
whole  of  tlic  Confervoidcffi  (Chloro&penneie)  like^  ise  ;  which, 
Inced  hardly  remark,  w^ouhl  be  simply  absurd. 

Tbcrt;  was  a  time  when  locomotion  efieeted  by  the  agency 
I  of  ciliti  was  regarded  as  an  infusorial  or  animal  character- 
iatir  it    is   well  known  that    very    many  undoubted 

viL  in  some   |)ha&c  of  their  existence,  arc  provided 

wit  '  There  waa  a  time  when  the  existence 

of  i:.^  ^j  LvJi.a     j^  _  ipcck*'  was  regarded  as  a  peculiarly 
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aniinal   inrticatioH  ;  it   is   now    well  kiiDi^^i  that  the  nclhi 
spores  of  many  umlouljtctl   iilga>  possess  this  red  dot;  tiuyJ 
some  imicellubr  [ilants^  whose  ^vholc  life  seems  to  be  iiii^edj 
in  a  still  condition,  very    beantifnlly  ohihit  this  character-' 
istie.       There  was  a  time  when  tlie  presence  of  a   *' con- 
tractile vesicle**  was  looked  upon  us    an  atiimal  elinracter- 
ifiticj     but   this   too  shows    iUelf  in    plants— for  instance^ 
GoniuTii*       There  was  a  time  when    COTitractility,    ihotif^hj 
incrcl}"   indicating  itaelf  by  a    capacity  uf  altering  rchittve  i 
length  and  l)readtlt|  or  of  taking  and  recovering  an  external 
impresf^ioiij    was  regarded  as  purely  an  animal  mark ;  but 
mmw  vegetable  ceils  (zoospores)  possess  it.  There  was  a  time 
when  the  presence  of  starch  was  regarded  as  a  strictly  vegc* 
table  eharaetcristie  J  but  tliis  product  has  been  found  in  the 
animal  kingdom — for  instance,  Ama:ha,     And  yet,  &o  far  as 
I  know,  there  arc  but  few  of  the  organisms  exhibiting  any 
of  these  pn?-diiig  or    apparently  contradl(;tory  phases  jtist 
alluded  to  which  tlie  most  experienced  observers  have  latclvi 
merefy  on  thai  ficcount,  thought  fit  to  remove  in  their  cou- 
ceptions  from  the  one  kingdom  to  the  other,     I  pass  by  tbej 
futile  and  uncalled-for  etlbrts  of  some  to  form  eniTttermediaU 
kinj^doui  between  the  animal  and    the    vegetahio  kingdom. 
And  Bureiy,  theUj  it  appeam  lo  me,  if  certain  organisms  in  the 
one  kingdoni  in  the  course  of  their  life-history  temporarily 
undergo  or  simulate  those  phases  wliieh   I  have  alluded  to 
more  especially  characteristic  of  some  organisms  belonging 
to  the  other  kingdom,  it  is,  perliaps,  at  least  noi  more  snr- 
prisingj  after  all/tbat  a  strictly  vegetable  eel!  should  assnrafl 
temporarily  an  amoeboid  enniiition.     It  appears  to  nic  that 
not  one  of  these  contradietoTy  tcnipornry  phases  secmi  in  thcsl 
loa&t  to   prove  the  actual  and  csieutial  convertibility  of  an 
organism  belonging  to  one  kingdom  into  tiie   other.     It  U 
quite  true,  indeed^  tliat  any  one  looking  at  one  of  luy  amci:* 
boitl  l>odies   f^}T  the  fu^ct  time,   and  knowin  "      , 

origin,  could  linrdly  but  believe  that  it  w; 
hut  so  peculiar  and  distinct,  even  at  first  i^igiit,  iwi  thai 
it  could  not  be  mistaken  (so  far  as  1  can  sec)  for  any  tie* 
scribed  Amadiiip  but  would  naturally  have  been  lookc" 
upon  a»  a  new  iipecies,  lint  ntl  mt!<eornTptinn  i»n  Ui  tl 
points  bccoujrs  altogether  done  away  with,  am!  any  »uell 
assumi  *  ■    ".   set   aside^  whn  '  '    t 

It   Wfis  bnt   finlv  T>n   n  f 

th.'  ^  ! 
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of  many  of  Ehrenberg's  quondam  lufusoria^  now  known  to  be 
zoospores  of  algse^  &c. 

But,  what  the  special  import  of  this  curious  and  remarkable 
exceptional  temporary  condition  in  Stephanosphaera,  which  I 
have  sought  to  describe,  might  be,  I  cannot  dare  to  take  upon 
myself  to  conjecture.  However,  if  we  seek  for  and  find  pre- 
cedents or  examples  in  the  vegetable  cell,  though  some  of  them 
may  be  evinced  even  in  a  much  less  marked  degree,  of  that 
peculiar  contractility  exhibited  by  this  organism,  while  it 
would  not  detract  from  nor  diminish  the  marvel,  it  would 
at  least  lessen  the  surprise  natural  on  at  first  witnessing  or 
considering  the  phenomenon. 

Let  us  look  back,  then,  in  the  first  place,  for  a  moment,  to 
one  or  two  conditions  of  Stephanosphsera  itself,  and  I  think 
we  shall  find  that  a  similar  phenomenon  presents  itself  to  that 
forming  the  subject  of  this  paper,  but  in  a  far  less  marked, 
therefore,  at  first  sight,  in  a  far  less  notable  and  surprising 
degree. 

Let  us  refer  to  the  typal  full-grown  Stcphanosphsera;* 
and,  as  has  been  stated,  we  frequently  find  the  protoplasm  of 
the  primordial  cells  drawn  out  at  each  extremity  into  several 
filiform,  somewhat  branched,  colourless  prolongations,  mostly 
in  contact  with  the  inner  surface  of  the  hyaline  envelope-cell. 
We  find,  preparatory  to  the  primordial  cells  undergoing  the 
Protococcoid  or  other  intermediate  developmental  condition, 
that  these  protoplasmic  elongations  are  drawn  in.  Now, 
except  as  regards  the  length  of  time  occupied  in  the  process, 
I  do  not  see  any  essential  difierencc  between  this  and  the 
action  of  the  pseudopodal  processes  in  my  amoeboid  bodies — 
the  one,  in  the  ordinary  course  of  its  existence,  takes  hours  to 
project  and  again  to  withdraw  what,  with  equal  right,  may  l)e 
called  "  pseudopodal  processes,'^  while  in  the  other  the  act 
was  momentary.  It  is  true  that,  in  describing  these  proto- 
plasmic prolongations  in  the  primordial  cells,  Cohn  and 
Wichurat  suggest  that  these  in  the  young  Stephanosphiera 
adhere,  here  and  there,  at  certain  points,  to  the  inner  surface 
of  the  envelope-cell ;  and  that  during  the  expansion  of  the 
latter,  as  it  approaches  maturity,  these  prolongations  of  the 
protoplasm  may  thereby  be  gradually  drawn  out.  But  one 
frequently  sees  some  Stephanospheerse  in  which  the  primordial 
cells  are  not  thus  drawn  out  into  these  slender  prolongations ; 
indeed,  I  find  them  constantly  so  when  kept  some  time  in 
the  house  in  semi-obscurity,  and  therefore  these  do  not  seem 
to  be  due  to  a  structural  peculiarity,  but  to  the  innate  power 

♦  Cohn.,  1,  c,  pi.  vi,  2,  4,  5,  6,  7. 

t  Ueber  Stepliaiiospheera/  loc.  cit.,  p.  16. 
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yf  the  primordial  cells  to  ptit  them  fofth*  Nor^  a^aiu^  when 
present,  do  they  all  seem  to  reach  the  inner  surface  of  the 
envelope-cell^  and  some  even  finely  drawn  out  appe^ar  to 
project  obliquely  inwardly.  Similar  e^ttensions  of  the  pro- 
toplasm are,  in  other  stages  of  development  of  Stephanc 
gpliscra^  to  be  seen  figured  in  Cohu  and  Wichiira^s  memoir,* 
which  in  the  conrse  of  development  are  again  drawn  in  ;  so 
also  in  Chlamydococcus.  NoWj  it  seems  to  me  that  this 
ordinary  behaviour  of  the  primordial  cells  in  the  develop- 
ment of  this  organism^  and  the  action  of  my  rapidly  reptantJ 
ameeboid  bodies  (precisely  the  same  primordial  celk)^ 
manifestations  of  one  and  the  same  phenomtmou,  ditlL'riug  only 
in  the  degree  of  intensity  with  which  they  are  evinced. 

{Ta  be  mniimted,) 


On  ihe  Disco VEEY  of  Arachnoidibcl^s  oaiwATtrs  and  A. 
BaKENBERr^ii^  al  Malahidk,  Co,  Dublin.  By  Captain 
F.  W.  HuTTONj  P.G*S.,  Deputy -Assistant-Quarter  master* 
General  at  Dublin* 

On  the  14th  December,  1804,  I  made  a  gathcriog  of 
diatoms  at  Malahide^  from  a  small  pool  of  brackish  water 
near  the  sea^  and  west  of  the  nuiway  ;  the  pool  was  apparently 
above  the  reach  of  the  highest  tidcs^  but  the  water  iu  it  was 

very  salt.  On  the  16th  I  boiledi 
a  small  portion  of  this  gathering 
in  nitric  acid,  and  dried  it  on  a  slide 
for  examination,  and  amongst  the 
other  diatoms  I  was  sur|>riscd  to 
find  a  beautiful  specnmcu  of  Antcfi- 
noidhcm  amatm,     (See  fig.) 

•I  then  carefully  examined  the  rest 
of  the   gatherings    but   could    only 
detect  one  gpeeimen  of  A,  Ekrtn* 
Acrr^i  in  it     The  other  diatoms  in 
thif  gathering  were  EpHhtmia 
rtiiiiiitiitffilm   ***'*^^''^'    Coceoneis    »cutei}Hm^ 

^^^^"^WHiH^^^^^^B    CffchtS   Utfdttiaftr' 

tiritia  tifdytno^  i^atnuluria  tyfft*t* 
ma,  Pkwr^mffma  siriffmHmf  i\  ant/uitstmn,  P.  aaimm^iMm,  P*  j^ 
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/cr/  ^        'oraie,  DenHctUa  (sp,  V),  Mei^^mra  nummuioides^ 

aj»  I  I     I  i  I  es  of  Biddmiphm  aurUa.  Ten  of  th^e^  according 

to  Smithy  inhabit  the  sea,  six  either  the  sea  orbrackbh  water, 
and  two  brackish  water  only.  I  think  that  the^  two  frustules  of 
ArachnoidiscUB  must  be  considered  bond  fide  Irish  specimens, 
and  not  adventitious,  for  the  following  reasons : — ^I  have  never 
worked  at,  or  had  in  mj  possession^  any  ^ano  or  fossil 
diatom:iccou:»  earth ;  but  in  February  last  I  had  a  small  piece  of 
sea-weed  frora  China  given  to  me,  from  which  I  obtained 
about  a  dozen  ape ei mens  of  E.  MhrenAer^ij  but  none  of  A* 

Luckily  it  so  happened  that  both  the  glass  slide  and  the 
dipping^tube  which  1  used  in  examining  the  gathering  from 
MjJahide  were  quite  new,  and  had  never  been  used  before. 
The  bottle  also  into  which  I  collected  these  diatoms  never  had 
had  anything  but  fresh- water  diatoms,  &c,,  in  it.  The  only 
other  thing  that  came  in  contact  with  the  gathering  was  the 
test-tube  in  which  it  was  prepared,  and  in  which  I  might, 
perhaps,  have  boiled  the  sea -weed  from  China  which  I  have 
before  mentioned  j  but  even  if  so,  the  test-tube  has  been  in 
OQHStaJit  iise  ever  since  for  preparing  other,  chiefly  fresh- 
water, British  diatoms,  and  had  been  washed  out  and  cleansed 
dozens  of  times  since  the  Arachnoidisci  were  in  it.  No  rag  of 
any  sort  liad  touched  that  first  portion  of  the  gathering  in 
which  I  found  A.  ornaius,  and  of  course  I  took  the  precaution 
of  using  an  entirely  new  one  in  examining  the  rest  of  the 
gathering.  I  have  carefuUy  examined  the  test-tube  since^ 
and  am  quite  satisfied  that  no  others  remain  in  it^  as  so 
large  and  distinct  a  diatom  is  easily  recognised  with  an  inch 
object-glass. 

Takings  therefore,  into  consideration  the  fact  that  a  frus- 
tule  of  J^.  Ehrtnitert/ii  was  found  by  M*  de  Br^bisson, 
actually^  I  believe,  attached  to  a  specimen  of  Sphucelaria 
oHvucca^  Agp,  sent  to  him  from  Ilfracombe  by  Mr.  Ralfs,  it 
appears  to  mc  more  probable  that  these  specimen*  of  mine 
are  reallv  British  than  that  the  two  frustules  should  have 
remained  in  the  test-tube  for  ten  months,  notwithstanding 
rqieatcd  boilings  and  washings,  and  should  have  at  last 
come  out  both  together  with  a  quantity  of  other  diatoms 
whose  habitat  is  precisely  similar  to  their  own. 
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Cataingue  of  ObjeeU  in  the  Museum  of  the  Microieoptcml 
Society  of  London j  1864. 

It  has  always  beeu  to  us  a  matter  of  fiome  surprise  as  well 
as  regret  that  the  authorities  having  the  direction  of  great 
public  museums  in  this  countrj  have  hitherto  taken  oo  steps 
in  the  direction  of  exhibiting  to  the  numerous  persons  seek- 
ing instruction  and  amusement  in  such  places  that  vast  field 
of  life  and  structure  which  is  opened  out  by  the  micniHfa|)e< 
It  is  no  leaa  strange  than  true,  that  not  only  is  our  national 
collection  destitute  of  the  means  necessary  for  rendering  the 
public  conversant  with  the  minuter  forms  of  life,  and  the  de- 
tails of  form  in  the  higher  animals,  but  even  to  the  studetit 
no  faci  1  i  t  io  s  wh  a  tetter  a  re  a  ft brd  ed  i  n  the  do  m  ai  n  o  f  m  i  - 
feaearch  by  that  institution.     It  would  be  deemed  pr- 
TOoet  persons  that  in  a  museum^  one  of  whose  chief 
has  obtained  great  reputation  em  an  odontolo«^ist|  thru  .1 

have  been  a  coUection  of  seetiona  of  various  recent  and  fossil 
tecth^  adapted  for  examination  with  the  microscope,  and 
arranged  for  comparison ,  not  to  speak  of  the  series  of  wclU 
mounted  inseetSj  Auuelids,  and  other  smaller  and  almost  in* 
vi-tible  animab,  that  might  have  been  hMikcd  for  in  the 
zoological  department.  But  this  is  not  the  case;  neither  is 
there  a  collection  of  microscopc^sectiona  of  teeth,  nor  atiy 
^rtes  of  specimens  mounted  for  use  with  that  iustmmenl. 
The  student  of  comparative  histology  and  nii  T^  '     v 

and  botatiy  would  be  h>ft  entirely  to   Uh  own  r  I 

Hi  '  '    not  for  r 

tv.  I    he  cat*  ! 

which,  however  incomplete,  when  we  consider  what  a  j- 
c^dleetion  of  microscopic  preparatinM-  **n,rhi  to  lie,  aieii4.^i. - 
thelena  eminently   ueefitl   and  intt  miX    tend   far  to 

fiupph     '      '  ^  '     '         '  "       ' 

Th'  euiu 

Im  ik)w  opuii  to  tJii^  micr<i*copi»i  lor  purpoH^  q(  couiptmftoti 
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aad  examination.  We  need  not  point  out  how  valuable  such 
a  collection  as  this  must  be  to  any  engaged  in  microscopic 
research.  The  number  of  slides  containing  objects  for  ob- 
servation with  the  microscope  numbers  12,149.  They  are 
most  excellently  arranged,  catalogued,  and  ticketed,  and  are 
kept  in  a  large  cabinet  with  seven  or  eight  tiers  of  drawers, 
each  about  an  inch  deep,  and  two  feet  by  one  in  area.  The 
drawers  are  ticketed  on  the  outside,  so  as  to  render  their 
contents  more  easily  available,  and  a  systematic  arrangement 
is  adopted,  the  whole  collection  being  divided  into  a  physio- 
logical series,  a  pathological  scries,  and  a  natural  history 
series.  The  natural  history  series  includes  all  preparations 
for  the  microscope  of  animals,  plants,  and  minerals,  with  the 
exception  of  the  Vertebrata,  which  are  classed  separately  as  a 
physiological  and  pathological  group.  This  arrangement  is 
most  excellent,  and  adds  greatly  to  the  convenience  and 
utility  of  the  collection.  The  numbers  of  specimens  are  seen 
in  the  following  list,  taken  from  the  report  of  the  distin- 
guished conservator  of  the  museum,  Mr.  Flower. 

PHYSIOLOGICAL    SERIES. 

Elementary  Tissues 1250 

Stnictare  of  Special  Organs : 

The  Skeleton    1182 

The  Teeth 1010 

Organs  of  Digestion    618 

Organs  of  Respiration 240 

Nervous  System  and  Organs  of  the  Senses  540 

Circulatory,  Urinary,  and  Generative  Organs    600 

Hewson's  Preparations 100 

Dr.  T.  J.  Todd's  Preparations  (chiefly  showing  the  processes  of  in- 
flammation, repair,  and  regeneration  of  the  tissues  in  the  lower 

vertebrate  animals)    850 

PATHOLOGICAL  SERIES. 
Diseases  of  various  Tissues  and  Organs *420 

NATURAL-HISTORY  SERIES. 

Mineral  Kingdom,  including  Coal  672 

Ve^table  Kingdom    1740 

Animal  Kingdom : 

Protozoa  and  Porifera 540 

Zoophytaaud  Echinodermata 932 

Mollusca 505 

Annelida  and  Insccta  800 

Cruiitacea  and  Arachnida    150 

Total 12,149 

*  Exclusive  of  448  Specimena  of  Diseaaea  of  the  Eye. 
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This  extensive  and  valuable  collection  was  chiefly  formed 
bv  the  late  Professor  Qnekett,  but  has  been  considerably 
added  to  by  the  purchase  of  specimens  from  Dr.  Tweedy  J* 
Todd  (of  Brighton),  and  Mr.  Nasmyth;  also  by  a  fine  series 
iUti&trating  the  structure  of  the  spinal  cord,  prepared  by 
Leubonek,  in  Lockhart  Clarke's  method.  In  every  drawer 
there  are  specimens  of  the  greatest  interest,  and  most  are  re- 
uiarkable  for  tbc  beautiful  manner  in  wlrich  they  have  been 
prepared*  The  series  of  teeth  is  particularly  fine,  including 
the  dental  organs  of  all  the  groups  of  Vcrtebrata ;  and  in- 
deed  there  is  not  a  specimen  in  the  whole  collection  which  is 
not  especially  interesting^  either  on  account  of  its  rarity  or 
the  skilfnl  manner  in  which  it  has  been  manipulated. 
During  the  past  year,  under  the  superintendence  of  Dr. 
Muiy,  the  whole  of  the  collection  has  undergone  a  careful 
examination,  uaeleias  specimens  have  been  rejected,  and  spe- 
cimens badly  prepared  have  been  remounted,  whilst  every] 
object  has  been  ticketed  with  its  name^  and  with  a  number 
relerring  to  a  manuscriiit  list,  which  it  is  hoped  will  soon  be 
published*  We  may  mention  here  that  we  observed  that  all 
the  specimens  in  the  collection  were  kept  lying  flat  on  the 
drawer,  and  not  in  racks*  It  is,  we  believe,  most  important 
that  this  arrangement  should  be  universally  adopted^  as^  in 
the  course  of  timo,  almost  any  description  of  mounting  will 
run  if  the  slide  be  tilted*  The  histological  collection  of  the 
Eoyal  College  of  Surgeons  is  open  for  general  inspection 
every  Wednesdays  ^^^  the  student  may  gain  access  at  other  J 
times*  A  microscope  of  first-rate  quality  and  powers 
placed  ready  for  use,  and  every  facility  is  afforded  by  the  ex- 
cellent enrators* 

The  collection  of  the  Microscopical  Society  of  London  ia 
the  onlv  other  collection  of  microscopic  objects  in  London 
not  entirely  private.  The  catalogue  of  this  collection,  whiclu| 
has  lately  been  pnbliihed  for  the  accommodution  of  member 
of  the  Society,  is  now  before  us.  Though  by  no  means 
eii tensive  a  collection  as  that  belonging  to  thc'ltoyaJ  College 
of  Surgeons,  there  are  many  series  of  specimens  in  it  of  muel|1 
?mluCf  either  on  account  of  their  rarity  or  n»  illiiHtraiing  im- 
portant oli»crvation«  published  in  the  Soeiety^**  '  Transact ion»'i 
or  elsewhere*  The  total  number  of  specimens  ia  about  1300^ 
and  all  are  carefully  tifkrtrd  and  referred  to  in  t1' 
logiie«  By  far  tbr  i^Tcatcr  part  of  th^-  R|>cdmcns  h 
presented  to  tl  ■  ty  by  d;  bed  men  of 

who  hiivi'  |irr,  ,    ,,   ,,ic  slides   ;:..... Iveji  in  if^'  Tl 

tJicir  '«  tti  vimous  subjects  where  ih- 

forms  »a  miiMjrtant  auxiliary  of  obtso^vation.    lims^,  ^n  ou*  ' 
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ftCTve  iiixtjr -three  slides  illustrating  the  stmcturc  of  the  sheila 
of  the  MoUusca,  preseiited  by  Dr.  Carpenter.  The  section 
of  the  shell  of  the  rcecrit  RhjnemwHa  psiifacea  is,  we  notice, 
enlered  in  the  natal o^nc  as  Airtipu  p.nttacea.  Surely  the 
oompiler  of  tfie  Ciituh>gue  could  not  have  meant  to  expunge 
"^  gcnni  Rlijuconclla  from  the  Brachiopo*la,  and  amalga- 
late  it  with  Atrypa;  this  must  he  a  slight  oversight.  To 
Professor  HjTtlj  of  Prague,  the  Society  is  indelitcd  for 
twenty-four  beautiful  injections  of  the  kidneys,  intestineS| 
&4:,,  of  various?  animals,  IVIr.  Cnvra,  of  Glasgow,  has  en- 
riched the  eolle<*tion  by  thirty-four  slides  of  cotton-fibre, 
variously  prepared  and  mounted,  which  ilUustrate  a  series  of 
reseanrhes*  published  not  long  since,  by  that  gentleman* 
The  richest  part,  however,  of  the  Microscopical  Soeiety^s 
imbinet  is  that  which  contains  its  series  of  diatoms.  From 
cTen'  quart,er  of  the  globe  there  are  examples  of  tliese  minute 
organisms,  some  presented  by  naturalist*travellers,  others  by 
re&idrnts  in  the  distant  regions  whence  they  come,  others, 
ftl^aiup  casually  observed  among  they  contents  of  a  bottle  of 
awn  or  river  water*  A  group  of  various  forms  is  presented  by 
Mr*  G,  Blenkins,  taken  by  him  from  the  Teh  em  ay  a  River, 
Scbastopol ;  otlxers  are  there  from  Calcuttaj  I  long  Kong,  the 
Andaman  Isilands,  and  Mclboui^ne, 

The  Catalogue,  whieli  must  prove  very  serviceable  to  the 
tnembers  of  the  Society,  is  arranged  in  an  alphabetical  order ; 
wheji  such  wortlti  as  Diatomacea%  Shell,  &c.,  are  arrived  at^ 
the  various  specimens  belonging  to  that  series  are  arranged 
underneath  them ;  but  they  also  occur  in  the  proper  alpha- 
betical order,  indicated  by  their  names. 

It  would  be  unfair  to  institute  a  comparison  between  the 
two  eol lections  ive  have  been  noticing.  That  of  the  f'oUegc 
of  "  i^  is»  of  course,  by  far  the  larger,  and  exceeds  the 

Ml  ^  a'al    Society's   particularly   in    histological    speci- 

menfi}  but  the  cabinets  of  tlie  latter  contain  veiy  many 
ftpc^citnem^  which  are  well  worthy  of  the  attention  and  obser- 
vation of  the  student-  One  peculiar  and  very  admirable 
feature  about  tlie  management  of  the  collection  of  the 
M  ieroscopieal  Sotrvety  is  that  the  niemberj*  of  the  Society 
are  allowed  to  take  out  twenty  slides  from  the  collection  at  a 
time,  and  retain  them  for  three  weeks,  thus  establishing  a 
svstcni^  with  regard  to  the  microscopic  objects,  similar  to 
thnt  '  ifMfr^i  in  the  management  of  circulating  libraries.  The 
plh  rs  to  na  moft  excellent. 

'  itily  recomracTid  those  of  our  readers  who  are  really 

int  in  the  u^e  of  the  mtcruseope,  and  have  a  little 

leisure  iLuie^to  make  the  he^t  of  their  way  to  Lincoln's  Inn 
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Fields,  and  see  some  of  the  beautiful  objects  there  preserved  ; 
anion  gat  tliem  they  are  sui'e  to  find  spfciraeiifl  of  special 
interest  to  themselves,  perhaps  illustrating  points  of  form  op 
structure  at  which  thej  may  have  themselves  been  working ; 
and  those  who  ai'e  members  of  the  Microscopical  Society  we 
beg  to  remind  of  the  fact  that  they  are  at  liberty  {sub- 
ject to  certain  restrictions)  to  have  twenty  spceimeus  from 
the  Society's  cabinet  at  a  time^a  means  being  thercbj 
afforded  tliera  of  leisurely  and  carefully  examiiiiiig  many 
typical  or  rare  specimens. 

There  can  be  little  doubt  that  all  who  take  a  sincere  in- 
terest in  the  progress  of  biological  science  will  also  take  an 
interest  in  these  public  collections  of  microscopic  objects. 
They  cannot  show  that  intere&t  more  a^jpropriately  tliaii  by 
presenting  to  one  or  other  of  these  collections  rare  or  unique 
specimens  in  their  possession,  or  series  ILluBtrating  original 
discoveries.  Many  an  observer  will  go  to  great  trouble  and 
ex|>cnse  to  mount  certain  objects  for  observation  under  the 
microscope ;  when  once  seen,  drawn^  and  described  in  the 
chronicles  of  some  scientific  ftocictj,  they  arc  of  little  or  no 
further  use  to  him.  How,  then,  can  he  best  dispose  of  such 
apecimens?  Surely  there  could  not  be  a  more  Batisfactory 
method  of  ensiurin^  their  safe  preservation  and  accesiiibility 
to  future  observers  than  is  adopted  in  presenting  them  tonne 
of  thefl€  two  large  collections.  It  would,  perhaps,  be  well  if 
histological  and  patiiological  s|>cHmeiis  were  iMhled  to  the 
series  already  so  well  developed  at  the  Hoynl  College  of  Sur- 
geons; whilst  specimens  of  general  natural  history.  Dia- 
tom ucesr,  Bryozua,  &c.,  should  be  handed  over  to  the* 
Society's  cabinet. 

We  leave  these  suggestions  fur  the  consideration  of  our 
rcadcTSj  in  the  hope  that  they  may  bear  some  (ruit,  tru&ting 
that  some  of  those  who  have  read  these  remarks  may  t- 
amine  for  thenmelves  these  two  public  collections  ot  < 

mounted   for  tht?  nncrOKCopc,   and   that  it  will   not  be  Lm^ 
before  a  third,  far  larger,  and  far  more  eompreheuHive  colleo.^ 
lion,  shall  have  been  developed  in  connection  with  our  great 
National  Museum. 
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Conjfigaiions  of  Naxncula  serians,  N.  rhomboides,  and 
Primuiaria  ffibba.  By  H.  T.  Carter,  F.R.S.  ('Ann.  and  Mag. 
of  Nat.  Hist./  March,  1865.) — This  is  a  most  valuable  and 
remarkable  paper,  and  one  which  cannot  fail  to  attract  much 
attention  from  microscopists,  more  particularly  those  who 
are  engaged  in  the  investigation  of  the  Diatomaceae.  Only 
thirty-two  species  of  the  Diatomaceae  are  recorded  as  having 
been  seen  in  a  state  of  conjugation,  and  nine  years  ago,  when 
Mr.  Carter  published  his  descriptions  of  three  species  under- 
going that  process,  twenty  had  been  observed,  so  that  no 
great  progress  has  been  made  in  this  branch  of  inquiry.  Mr. 
Carter  returns  to  it  now,  having  been  anxious,  he  states,  to  sa- 
tisfy himself  of  the  presence  of  a  transversely  ringed  siliceous 
'sheath  enclosing  the  sporangial  frustule,  which  was  observed 
by  Dr.  GriflSth,  in  a  Navicula  form.  His  observations  have 
been  made  on  the  three  species  above-named,  obtained  from 
bogs  in  the  neighbourhood  of  Budleigh  Salterton,  in  Devon- 
shire, and  enveloped  in  a  gelatinous  mass.  We  extract  his  de- 
scription of  the  conjugation  in  Naviada  serians,  Rg. : — "1. 
Two  fmstules,  varying  a  little  more  or  less  in  size,  approximate 
themselves.  2.  They  secrete  a  gelatinous  substance  around 
them,  which  becomes  covered  by  a  delicate  pellicular  mem- 
brane. 8.  The  sarcodal  sacs  force  open  respectively  their 
frustules  through  the  fissiparating  divisional  line,  and  carrying 
with  them  their  contents,  now  all  undistinguishably  mixed 
together,  approach  each  other  and  unite  into  one  (?)  sphe- 
rical mass  called  the  spore  or  sporangium.  4.  The  sporan- 
gium divides  itself  equally  into  two  spherical  sporangial  cells, 
each  of  which  forms  around  itself  a  thick  opalescent  capsule. 
6.  The  capsules  respectively  divide  in  their  equatorial  lines, 
and  expose  the  sheaths  of  the  sporangial  frustules.  6.  Tl"^ 
sheaths  become  elongated,  and  at  the  same  time  pre^ 
thread-like  rings  on  their  surface,  diminishing  gradual!] 
thickness  towards  each  extremity^  but  in  close  approxii 
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ftcopic  eves  have  been  much  overlooked.  Thej?  oonsiat  of  a 
black  or  reddish  pigment  of  very  definite  structure,  impr^sion- 
able  by   luminous  rays^  and  jti  immediate  relation  to   the 

iicrvons  system  in  those  animals  which  possess  one.  Photo- 
scopic  eyes  have  been  met  with  in  the  SipLmeulida\  in  certaiu 
Amielidji,'*^  and  espedaUy  in  the   HermellBe,  ■  '^  by  De 

Quatrefages.     The  photoscopic  eyes   of  Astj  .ion  have 

long  been  known  as  pigment  spots  situated  at  the  emi  of  eaeh 
ray.  They  are,  however,  more  fully  ur^aimed,  and  more 
certainly  visual  organs  than  was  once  supposed.  They  occupy 
a  small  papilla  near  the  end  of  each  ray,  in  the  intcrambuliicraL 
fnnow,  which  receives  a  filament  from  the  ambulacr 
nervous  trunks^  enlarged  lieneath  into  a  ganglion*  The 
»pinjform  calcareous  processes -surrounding  tliis  tubercle  can 
be  closed  down  upon  it  by  muscles^  thus  ibrming  a  sort  of 
eyelid-  When  phieed  under  the  microseope  the  oculiferous 
papilla  is  seen  to  consiist  of  red  pigment  indented  and  covered 
over  by  a  gelatinous  medium  of  lenticular  form,  the  whole 
being  intimately  connected  with  the  nerve  filameuts,  Tli 
gelatinous  medium  serves  to  eoncentrrite  tlie  light,  and  it  is 
considered  by  M.  Jonrdain  that  we  have  here  the  most  per- 
fectly organized  photoscopie  eye. 

Ohsenmiiong  on  the  Sti*ttciure  of  the  Nervous  St^siem  in 
Clvp»i  ne.  By  E  -  B  a  n  n  e  lot  ,  ( '  Co  mptei  lien  d  us  /  Nov, .  1 HCM-  * ) 
— The  uen'ous  chain  of  Clepsine  is  of  the  same  ty|n  '    t  , 

of  the  other  Hirudincm.     One  of  the  ganglia  rxumiin 
two  elemeiita — the  fi l>ro\is  ami  the  eellular.     I'he  tibrutiH  por- 
tion appean  is  a  median  ribbou,  the  eellular  eousists  of  atEl 
capsular  inflatiouSf  which  ap|K*ar  to  contain  unipolar  cells, 
varying  in  ^ize  from  the  T-.r^th  to  T-J^.th  millim*     '  ••''   4*  i 
these  contains  a  uneleus  of  large  oval  form,  with  I 

nucleoti*  The  produced  cxtrcinitics  of  the  cells  Lr  I 

with  nuliating  fibres.     The  vanons  ganglia  are 
Oompmed    more   or   h*ss   pair?*  of  simjile  g; 
at  they  contain  more  or  le;**  of  I  he  et^lluUlr 
arc  attached  also  to  very  fine  lateral  brand ! 
system  is  ascertained  to  exist  in  Clepsr  ■ 
gastric  network  detected  by  Faure  in  tin 
of  the  «tijinuti>-gni<tnr  (  i 
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paper  the  dctaiU  of  the  alimentary,  raaaeular^  prehensile, 
circulatory,  respiratory,  and  reproductive  systenis  of  the 
Fediculus  t^atiimenti^  are  elaborately  worked  out.  Another 
remarkable  paper  on  insect  anatomy,  as  developed  by  the 
microscope,  is  that  by  Dr.  S.  Bach  on  the  skeleton  and  the 
muscles  of  the  head  of  Tenner  Jiavipes.  The  chitinous  parts 
of  the  head  are  firat  carefully  described  and  illustrated,  and 
then  the  muscles  are  enumerated  as  folio wSj  their  attach- 
ments and  functions  being  further  discussed  : 

Mmcieg  of  ike  upper  /flU?*— 1,  m»  flexor  ma^us  mandi- 
bnlse^  2,  m,  flexor  brevis  mandibulee  j  S,  m.  ex teasor  mandi- 
bular, 

Mwtclts  of  ihe  iower  Jaw. — 1st  group ^ — 1,  m.  adductor 
cardinis;  2,  m.  adductor  cardinis  externus;  3>  m,  adductor 
cardinis  internus.  2nd  group — m,  adductor  stipitis  rectus; 
2j  m*  adductor  stipitis  obliquus;  3,  m.  flexor  stipitis.  Srd 
group — 1,  m.  flexor  maxillae;  2,  m.  extensor  max illse.  4th 
group — I J  m,  adductor  palpi  maxillaris;  2,  m.  abductor  palpi 
inaxillaris.  Besides  these  belongiug  to  the  lower  jaws,  there 
are— Ij  m.  extensor  phalangis  secuudse  palp,  max.;  2,  m, 
flexor  phalangis  tertiee  palp.  max. ;  3,  m.  extensor  phalaogis 
tertiae  palp,  max.;  4^  m.  flexor  phalangis  quartse  palp.  max. ; 
§1  m*  extensor  phalangis  quartse  palp.  max. ;  6,  m«  flexor 
phalangis  qnintie  palp*  max. ;  7j  m.  extensor  phalangis  quintes 
palp.  max. 

Muscles  of  ihe  upper  Hp. — 1  and  2,  mm*  lev^atores  labii  i 
St  m*  depressor  labii. 

Mu&ck»  of  the  hwer  Up,  £fe* — 1st  group — m,  levator 
menti  s.  partis  basilaris ;  2^  m.  abtluctor  meuti  s.  partis  basi* 
laria.  2nd  group — 1^  m.  adductor  labii;  2,  m,  abductor 
labii  ;  3,  m.  adductor  palpi  labialis;  4,  m.  abductor  palpi 
lahiatts.  3rd  grotip — 1 ,  m.  extensor  phalatigis  secuudie  palpi 
labialiH;  2,  m.  flexor  phalangis  terti^  palpi  labialts;  S^  m. 
extensor  phalangis  terti^  palpi  labialis* 

Muscles  of  Ihe  iongu&, — Ist  group — 1,  m,  lerator  linguae ; 
2,  m.  retractor  lingute  anterior*  2nd  group — Ig  m*  retractor 
Itnguie posterior;  2,  m*  protrusor  linguie<  3rd  group — 1,  m, 
retractor  iuternns  linguas. 

Musclti  of  ike  fecien, — Ij  2,  mm,  flcxore*  antennae;  8, 
ffl*  extensor  an  tcnn0^;  also  m.  extensor  ph:'  ccundis 

antenna:,  nu  flexor  phalangis  aeamdse  an tcnniu,  u.  .^  vorixiai- 
manis  antennse^  m.  extensor  communiai  antennae. 

Mujicks  of  the  gntiei. — I,  2,  mm.  levatores  fnti- 
mm.  detniJion^s  faucis ;  4«  5^  mm.  latcralcs  fauciit. 
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the  paper  itwelf.     (See  *  KoUiker  and  Siebold-s  Zeitschrift/ 
fan*,  1B5C*) 

The  Egg-shflh  of  Birds ^  from  a  HiMolo(pcal  and  Develop- 
neniat  Point  of  View,  is  the  title  of  a  valuable  paper  recently 
Eiiiblis^bed  by  Dr.  Hermanu  Landois.  This  distinguiahcd 
iMTcjficnpmt  describeSj  firsts  tbe  general  structure  of  the  shell 
>fbi  ^.     He  then  gives  details  aa  regards  no  less  than 

ixt  \  ;   i'leB  of  bird 9 J  and  afterwards  cuters  into  the  ques- 

ion  of  the  formation  and  growth  of  the  egg-sheU  in  the 
;»jirent  bird.  In  an  appendix  to  the  paper  the  eggs  of  two 
inuB  of  reptiles  are  considered^  Dr.  Landois  has  made  ex- 
E:nsi%'e  nse  of  the  nitrate  of  rosaniline  in  his  researches, 
rhJeh  promises  to  form  a  valuable  aid  to  investigation  in  the 
bands  of  the  microscopist.  {See  *Kdlliker  und  Siebold^s 
^eitftchrift;  January,  1865*) 

ObservaHojis  on  the  Structure  of  the  N^^oug  Tissue  by  a 
^ew  Mettiod,     By  P,   Roudanovsry,     (*  Com  pies  Rendus/ 
)ec-  22,  1864,) — ^The  method  proposed  and  made  use  of  by 
lie  author  of  this  remarkably  interesting  paper  is  as  follows  : 
-1st.   Prepare  w^th  a  \  aientin^s  knife  sections  of  the  nervous 
ac,  frozen  by  a  temperature  of  from  10  to  15  degrees 
iumur.     2ijd,  Colour  them  by  means  of  infusion  of  cochi- 
neal or  carmine,     3rd,  Cover  the  pieces  with  Canada  balsam, 
,or  with  a  special  mixture  composed  of  concentrated  "  ictbyo- 
Dlla/'  six  or  seven  parts,  to  eight  parts  of  glycerine.    The  ob- 
An^  made  hj  M,  Koudanovsky  by  means  of  this  method 
_^_    at  interest.     With  regard  to  the  structure  of  the 
&I  nerves,  he  draws  the  following  eonelusionSj  the  manipu- 
Sin  he  adopts  probably  tending  less  to  the  distortion  of 
structure  than  that  used  by  other  observers : 

lut.  In  examining  a  transverse  section  of  one  of  these 
nerves  one  perceives  that  the  primitive  element  of  the  nerves 
ine  tubes  with  a  pentagonal  or  hexagonal  configuration- 

2mh  The  walls  of  the  nerve-tubes  formed  by  connectiiig 
tissue  present  in  all  cases,   by  their  continuity,  a  veritable 
.reticulum, 

8rd*  The  same  tissue  forming  the  walls  of  the  tubes  gives 
iseto,  in  some  directions  among  the  tubes  themselves  and 
l«.moug  the  bundles  of  tubes,  cavities  or  reservoirs,  by  means  of 
rhich  the  nutrient  flinds  are  enabled  to  operate* 

4th.  1*hc  isolated  appearance  of  nervous  tubes  is  an  arti- 
Scial  plicnonienon. 

5tb.  Tlie  cylinders  of  the  axes  are  coloured  by  the  cochi- 
^eal  aa  well  as  the  walls  of  the  tubes;  the  cylinders  of  the 
les  appear  iu  the  centre  of  the  tubes  under  the  form  of 
knotted  fibres. 
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6t\u  In  a  bundle  of  nervons  tubes  the  frylinders  of  the  axeil 
give  rise  to  t  raws  verse  tilites,  which  truvtsrst*  the   walls  of  th^i 
tubes  and  coninianicate  with  the  transverse  fibres  of  the 
otlier  cvlioders. 

7th/  In  the  entire  leni^th  of  a  cylinder  of  the  axis  tho 
groups  of  transverse  fibres  wliich  part  from  u  section  of  aiIb- 
ejliuder  are  not  found  placed  at  the  same  level,  hut  at  a  nearly  I 
equal  distance  from  one  another. 

8th.  The  transverse  fibres  of  the  axes  are  met  with  in  the 
anterior  and  posterior  nxits  of  the  spiud  nerves,  but  it  i» 
possible  that  tfjcy  may  be  wanting  in  the  otheri^. 

9th.  We  know  that  the  cylinders  of  the  axes  are  surrounded 
in  the  nerve-tubes  by  the  myeline  (white  substance),  which 
acarcely  ever  colours  with  cochmeal,  and  in  the  pieces  pre- 
pared witli  Canaihi  bakam  it  has  always  the  aspect  of  an 
amorphous  granulated  mass. 

10th.  Various  sized  tubes  enter  into  the  eom|)osition  of  thtd 
bundles  of  nerve- tuiies^  via.,  large,  fine,  and  very  fine.     The ' 
fine  and  very  fine  tubes  vary  in  po&ition  and  number  i  they 
occur  ill  the  anterior  and  posterior  roots  of  the  spinal  oerves, 
particnlarly  the  latter,  and  have  tlie  same  structure  as  the 
ordinary  large  tubes* 

1  Ith.  It  is  very  possible  that  the  fine  and  very  fiue  tubeil 
belong  strictly  to  the  brain,  where  they  are  found  as  predomi- 
D&ting^  if  not  exelnsive,  elements  of  all  the  white  suhstancT* 

12th*  Each  nerve  contains,  as  it  were^  an  anatomical  sulj- 
$tratum  of  brain. 

Then  follows  some  further  details  with  regard  to  the  sirtie* 
ture  of  the  central  organs,  which  appear  to  be  of  eon ^  <* 

interest.     The  results  of  the  patholo^^^ieal  in vestigatioi  c 

author  nxe^  however,  the  most  important,  bearing,  as  they  do, 
on  the  nature  of  the  action  of  narcotics,  &c*  They  are  given 
as  follows : 

1st*  After  having  poisoncu  '         i nd  rabbits,  L\    v     V , 

nine,  nit*otinr,  opium,  and  )ie  author  i.  ,1 

that  they  all  modify  or  tiltc^r  thi 

2iuL  The  most  energetic  of  i\         ^  -  »her  the  nerve* 

celk  and  their  branches  j  the  ottier  poisons,  such  am  cbloro- 
form,  opium,  and  alcohol  modify  the  white  *i  J--*  --t>. 

-3rd.  Tiie  alteratiouj*  after  nicotine  were  i  bv  the 

»tT,  .'  .:        .    '       ^  '•    '  "  '  .'  ii 
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remarked  that  there  was  congestion  of  the  blood-vessels  of 
the  nerve-roots  of  the  spinal  cord,  accompanied  by  an  in- 
crease in  volume  of  the  interstitial  reservoirs  or  cavities. 

5th.  From  all  that  the  author  adduces  we  may  conclude 
that  a  single  drop  of  an  energetic  poison  like  nicotine  is 
sufficient  to  kill  a  big  animal,  not  because  it  chemically  upsets 
the  various  metamorphoses  of  the  system,  but  because  the 
poison  destroys  the  little  organs  like  nerve-cells  which  are 
the  origin  of  the  principal  vital  nerves. 

6th.  The  effect  of  opium  and  chloroform  on  the  myeline 
is  to  give  it  the  appearance  of  a  number  of  little  brilliant 
bodies  united,  instead  of  being  amorphous. 

Structure  of  the  Fror/'s  Cornea, — l)r.  Von  Recklinghausen 
describes  certain  movable  corpuscles  visible  in  the  cornea  of 
the  frog,  when  properly  treated.  He  argues  the  existence  of 
channels  and  lacunaj  in  the  cornea,  from  the  movement  of 
these  corpuscles.  Tlie  invisibility  of  the  channels  or  lacuna; 
themselves  is,  according  to  this  gentleman's  view,  owing  to 
the  fact  that  they  contain  a  fluid  of  the  same  refracting  power 
as  tlie  corneal  tissue.     (*  Schmidt's  Jahrbiicher/  1864,  ii.) 

The  Retina  of  the  JVhale. — Tliishas  been  made  the  subject 
of  investigation  by  Herr  Hitter,  who  describes  the  structure 
of  the  granular  layer  in  that  animal : — The  layer  consists  of 
three  kinds  of  fibres.  1st.  The  fibres  of  the  limiting  mem- 
brane. 2nd.  The  branching  of  the  nerve-cells.  3rd.  The 
])roccssc3  of  the  rods  and  cones.  The  fibres  of  the  limitano 
interweave  and  form  a  beautiful  mcshwork,  coarser  near  the 
"  ora  scrrata."  The  processes  of  the  rods  branch  througliout 
this  network,  and  finally  form  the  branches  of  the  cells  pro- 
perly so  called.  In  the  centre  of  the  retina  the  processes 
of  the  rods  run  straight,  and  rarely  combine ;  as  thoy  ap- 
proach the  "  ora  serrata'^  they  combine  more  frequently,  and 
become  broader.  Hence  the  granular  layer  in  the  centre  is 
narrower,  and  consist  of  finer  fibres.  Herr  Hitter  proposes 
the  name  outer  fibrous  layer y  instead  of  granular  layer,  which 
lie  considers  objectionable.  (^  Henle  und  Pfeufcr's  Zeitsehrift,' 
vol.  xxi,  part  3.) 

Structure  of  the  Kidney. — According  to  the  obsenations  of 
Mr.  R,  Wells  Richardson,  the  ilalpighian  tufts  of  the  kidney 
have  not  one,  but  two  efferent  vessels ;  thus,  this  gentleman 
confirms  the  observations  of  Beale  and  Virchow.  A  writer  in 
one  of  our  contemporaries  suggests  that  the  quasi-second  tube 
may  belong  to  a  subjacent  uninjected  tuft,  and,  owing  to  the 
thickness  of  the  section,  appears  to  originate  in  the  upper  and 
more  visible  tuft.  ('Dublin  Med.  Press,'  vol.  ix,  p.  489;  and 
'  Pop.  So.  Rev.,'  Jan.,  1863.) 
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Bacillaria  paradoxa  in  Fr^sh  Water -^Thc   oeeurrencc   of 

Bad/lf/ria  imradoxa  m  frcsli  water  having  beca  aniiouiiccd 
aa  a  new  fact  in  the  last  number  of  the  Journiil  {p.  56),  I  am 
induced  to  state  that  in  the  '  Botanical  Gazette  ^  fur  1851  I 
recorded  tlie  detection  of  this  species  in  a  gathering  from 
ditches  near  the  rivers  a  short  distance  above  the  town  of 
Stafford,  I  may  add  that  on  more  than  one  occasion  after 
fhe  iHihlication  of  that  notice  I  found  the  liuciibria  in 
featherings  from  the  same  system  of  ditches,  mid  on  both 
sides  of  the  river.  It  is  remarkable  that  althougli  Staflbrd 
is  far  from  the  sea,  saU4oving  Phanerogams  have  been  Jbutid 
in  its  neighbourhood,  e,g,  Glaux  mariiima  (L,)  and  Rumc^* 
mmiiimm  (L.),  There  are  salt  works  abont  five  miles  from 
the  town  in  the  direction  of  the  loealities  for  ihvac  nlantn, 
but  the  district  whei'e  I  found  the  Bacillaria  is  in  the 
opposite  direction  and  far  removed  from  their  influence. — ^ 
BoBERT  C.  Douglas,  Stoke  Lacy  Bcctory,  Bromyard. 


Improvemeat  in  the  lieberktihn. — In  the  examination  of 
opaque  ohjecti*  with  a  binoeuliir  iustrumcnt  it  i»  no  slight 
advantage  to  have  the  quantity,  the  qimHty,  ami  Ihe 
dircctioti  of  the  light,  under  coil!   '  1;  witii  t; 

nary  Lieljcrkiirui  this  is  by  no  ^r*,  for  : 

iU  advantages  arc  very  cons' id  i^nihloj  i 
accompanyiug  disadvantage  which  m 
usefulne>«s.    The  great  flood  of  light  arijiing  from  the  mas*  of 

eoTi* /'    .r   ray;*  thrown   dovni  in  evfity  fi}f>.^*:. ,.    ...^ 

ah  '^  to  ohHterate  ttie  appearance  of  all 

ur  "  '      vatit  ol 
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with  which  the  light  requires  to  be  directed  to  avoid  the  end 
of  the  object-glass  causes  too  much  loss  by  reflection  from 
the  surface  of  the  cover,  and  the  use  of  the  Liebcrkiihn  then 
becomes  indispensable.  Now,  if  we  cover  vp  a  portion  of  the 
reflecting  surface  of  the  Lieberkiihn,  we  shall  be  enabled  to 
obtain  any  proportion  of  oblique  light  in  one  particular 
dii'cction,  and  then,  by  rotating  the  Lieberkiihn  upon  the  object - 
glass,  may  bring  it  to  bear  upon  every  part  8ucc'C8!<iv(*ly, 
without  having  to  alter  the  position  of  the  object.  In  this 
way  the  most  delicate  structure — such  as  the  barbs  upon  the 
very  beautiful  and  nearly  transparent  spines  of  Opuntiatanicatay 
which  are  scarcely  to  be  detected  by  the  whole  light— may  be 
brought  out  into  full  and  bold  relief.  The  elegant  arrange- 
ments assumed  by  crystallized  silver  can  scarcely  be  seen  to 
advantage  in  any  other  way,  and  the  exquisitely  beautiful  and 
varying  forms  which  are  brought  out  by  the  changing  play  of 
light  so  obtained  give  it  somewhat  the  appearance  and  charm 
of  a  moving  panorama  of  dazzling  whiteness.  The  plan  I  have 
adopted  is  to  fix  a  triangular  piece  of  thin,  dull-black  pa))er 
upon  the  silver  with  gum,  and,  when  dry,  to  trim  ott'  the 
projecting  parts  from  the  centre  and  circumference  with  a 
sharp  penknife,  so  as  to  give  it  a  neat  appearance.  The  tube 
of  the  Lieberkiihn  should  move  freely  upon  the  object-glass, 
and  be  provided  with  a  milled  ring,  so  as  to  be  easily  rotated 
between  the  finger  and  thumb.  In  the  absence  of  the  ring  a 
few  coils  of  narrow  tape,  or  a  strip  of  paper  fixed  with  gum, 
will  be  found  to  answer  the  purpose  sufficiently  well. — W. 
Kencely  Bridoeman,  Norwich. 


A  Simple  ObjeotFinder  for  Students*  Mioroioopes During 

the  last  year  I  have  been  using  a  simple  addition  to  the  stage 
of  my  microscope,  which  acts  as  a  most  efficient  object-finder. 
I  find  it  most  accurate  with  all  powers  up  to  the  i-inch 
object-glass. 

The  diagram  shows  the  arrangement,  and  represents  the 
stage  of  a  student^s  microscope  as  made  by  Smith  and  Beck. 
In  order  to  use  this  finder  with  a  microscope,  it  is  necessary 
for  the  object-carrier  to  be  well  fitted,  and  move  easily  and 
accurately  in  the  vertical  direction.  The  object- carriers  of 
all  good  students'  microscopes  are,  I  believe  sufficiently  well 
fitted,  and  I  find  that  of  Messrs.  Smith  and  ]3eck  answers 
perfectly. 

The  finding  line  (a)  is  a  fine,  black,  engraved  line  marked 
on  the  stage  of  the  microscope,  near  its  right  margin, 
vertical  to  the  object-carrier^  and  parallel  to  its  plane  of 
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movement,  at  about  one  inch  and  two  tenths  from  the  centre. 
A  small  piece  of  paper,  or  of  f^ummed  bbel  (n),  three  foiirths 
uf  (in  inch  long  autl  one  fourth  of  an  in  elk  wide,  attaclierl  to  the 
npper  ^jnrface  of  the  elide,  %vl»erc  it  overlnpa  the  fimling-line, 
conipletes  this  simple  npparatus.  It  is  used  thus  :  —An  object 
being  in  the  field  to  wbieh  it  i^  desirous  to  recLir,  tlic  observer 
moves  bill  head  to  the  rigbt,  so  as  to  get  a  view  of  the  finding- 


i 


line  and  label;  he  then  mtlj  a  [m\  make^  n  line  on  the  Inbcl 
iti  apparent  eontinnatiou  of  the  finding-line,  lu  order  to  find 
that  objcet  at"  any  future  time  it  is  only  neeessary  to  plac 
the  slide  on  tlu^  ?*t;ige,  :ind  adjuist  the  mieroscope  ao  that  thi 
object  may  not  [>as9  throngh  tlie  fitdd  unobserved^  then  push 
the  object-carrier  fully  down,  placing  the  slide  so  thai  the 
liDC  on  the  label  U  again  in  apparent  eontinuatioti  with  the 
fmding-line,  when,  by  -  •  the  object*carrier  upward,  the 
object  will  be  seen  to  r  fiHcL 

In  T  the  line  uu  the  hM  it  is  neceasary  to  obii4?rvc 

wheth'  , '  u  is  '*  sigbtecl  **  with  one  or  both  i^i  r>k  ami  ux 

ase  either  habitually,  otherwise  an  inaeeuraeyin  « 
slide  will  result,  which.  ^'  -m  -  magnified  by  the  pusher  m  uw 
micrusoopt%  will  prove  i 

It  I,       .  ^    ■  \      ^      ■  .  :  '. 
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it.  I  have  tried  it  so  placed,  but,  wlicther  from  linbit  or  not, 
I  find  the  line  on  the  stage  the  most  convenient.  If,  how- 
ever, the  object-carrier  was  imperfectly  fitted  I  think  it  would 
be  better  to  place  the  line  upon  it. — Thomas  Powell 
{Dublin  Quarterly  Journal  of  Medical  Science). 


'The  Metamorphoses  of  Han  and  the  Lower  Animals.' — Allow 
me  to  thank  you  for  the  very  favorable  notice  of  my  transla^ 
tion  of  Professor  Quatrefages'  last  work  which  appeared  in 
your  January  number,  and  at  the  same  time  to  offer  a  few 
remarks  in  reply  to  the  (as  I  conceive  unwarrantable)  stric- 
tures of  the  reviewer  on  the  opinions  expressed  in  my 
preface.  It  is  said  of  Sidney  Smith  that  when  he  desired  to 
write  an  impartial  critique  he  confined  his  study  of  the 
volume  under  consideration  to  the  title-page  and  cover.  My 
reviewer  does  not  resemble  the  great  humourist,  for,  if  I  am 
not  mistaken,  there  is  a  strange  resemblance  between  many 
of  his  paragraphs  and  those  of  the  work  under  review.  For 
this,  however,  perhaps  I  have  to  be  thankful,  inasmuch  as  in 
those  instances  where  he  has  deviated  from  the  more  easy 
path  he  has  been  more  censorious  and,  to  my  mind,  less  im- 
partial. Thus,  while  he  awards  the  highest  tribute  of  praise 
to  the  distinguished  author,  a  proceeding  which  was  certainly 
but  just,  he  seems  to  have  been,  shall  I  say,  desirous  to  fall 
foul  of  the  translator  in  as  many  cases  as  possible.  To  be 
brief,  I  may  observe  that  the  reviewer  has  urged  three  distinct 
charges  against  me,  and  that  some  of  these  charges,  though 
supported  by  a  certain  amount  of  evidence  ingeniously  ab- 
stracted from  the  entire  mass,  cannot  stand  for  a  moment  in 
the  face  of  the  *'  whole  truth.''  I  am  accused,  first,  of  either 
ignorance  of  the  English  equivalents  of  the  French  decimal 
measures,  or  of  a  "  disregard  for  the  comfort ''  of  my  readers. 
The  second  portion  of  this  accusation  is  almost  too  absurd  for 
comment.  It  can  hardly  be  said  that  one  who  devotes 
months  of  study  to  the  translation  of  a  treatise,  by  the  publi- 
cation of  which  he  obtains  nothing  in  the  form  of  an  adequate 
pecuniary  remuneration,  could  be  guilty  of  disregarding  "  the 
comfort  of  his  readers.''  Now,  in  regard  to  the  statement 
that  my  introduction  to  the  French  measures  argues  an 
ignorance  of  their  British  value,  I  need  only  remark  that  the 
distinguished  translators  of  Professor  Kolliker's  *  Manual  of 
Histology '  are  open  to  a  similar  imputation,  and  yet,  I  believe, 
their  production  is  by  some  regarded  as  the  very  beau  ideal 
of  translations.  Without,  however,  endeavouring  to  shield 
myself  behind  authorities,  I  can  state  that  my  reasons  for 
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employing  I^Veaeh  measures  werc^  l«tj  tlint  1  considered  them 
infinitely  more  convenient  and  uniform  than  our  own  j  mid^ 
2ni\f  because  prior  to  undertaking  the  labour  of  introducing 
M-  de  Quutrefages'  essay  into  this  country,  an  eucrgf^tic 
att^^mpt  was  made  to  bring  abont  the  employment  of  the 
deeimal  system  iu  EnglancL  The  reviewer's*  remarks  must 
apply  cqtnilly  well  to  those  who  use  tlie  French  meai<urc!^  iu 
their  laboratoriesj  and  register  temperatures  by  the  centigrutle 
ther  mo  meter » 

The  second  matter  which  appears  to  have  aroused  my  rc- 
viewei*'s  ire  relates  to  niy  opinion  that  f/i'fW(/f/ent:s'ts  and 
metamorphosh  shouhl  not  be  intimately  aj^soeinicd*  Tlus 
view  he  stigmatises  m  '*  jHierile/'  and  yet  doe*  not  julvanec  a 
fiini^le  frict  in  support  of  liis  couchisiou,  althoa^h  he  certainly 
docs  afford  wliat  I  presume  he  would  term  a  reason.  To  the 
iattc!',  which  i$  truly  about  as  subiiiucly  comprchcusivo  a 
generalisation  as  has  been  framed  for  some  time,  I  would 
respectfully  request  attention.  It  is  as  followj«v: — **Thc 
in tt mate  association  of  metamorphosis  and  j;eueaj^cne4i5  is 
undoubted,  both  being  part  of  a  series  of  changes  luidergone 
by  a  living  being  in  theeyele  of  its  existence/' 

However  pretty  tlic  foregoing  may  appear  (aud  T  confess 
that  at  first  sight  it  it  ad  so  wt-li  and  imin^Ci^scd  mc  so  forcibly 
that  I  almost  cried  pccravi),  it  hardly  stands  the  test  of 
analysis.  If  by  the  *^cyck)  of  it^  existence*'  the  author 
mean  A  the  entire  life  of  au  independent  individual,  then  tiie 
expre?^siou  means  nothings  inii^much  a«  gcucageuesii*  wonhl 
C3ttend  beyond  such  a  term,  I  take  it,  therefore,  that  thii* 
'*  cycle  of  exi-'^tence  "  embraces  the  period  between  the  two 
ova,  aud  upon  tliia  view  I  still  contend  that,  altliout^b  thcrp 
may  be  a  sort  ot  aljstr^H'l   '  hip  between  the  ■ 

nomcna,  that  a^^njciatioii  is  j,  not  iuftwnh*  1 

of  metamorpliostai  proper  as  tlmt  process  by  which  m\  in- 
dividual^ in  the  orfiuary  seuse  of  the  word,  is  brought  from 
the  euntlitiou  of  ovum  to  the  final  phase  wbich»  as  an 
individind,  it  T  itted  to  attain,     r 

mi  nth  in  a  kiln.  t!*  »l  wf»ri*,  ndv- 

whie!i  s!op.H  lit  tfi  1*1 
logical  iiKli\idnalit\  '* 
My  nlea  may  or  n  o  iu   at 

dratvn    code    of  '^^ 

nattu'alifets  delight  > 

a- 
I' 
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suits  of  changes  undergone  by  a  living  being  in  the  ^^  cycle 
of  its  existence/^  and  yet  wc  do  not,  at  least  in  some  instances, 
perceive  that  the  two  arc  so  intimately  associated. 

Another  point  on  which  my  reviewer  takes  me  to  task  is 
my  scepticism  as  to  the  existence  of  what  I  suppose  he  would 
term  a  '^  vital  principle/'  In  this  case  I  have  been  done  a 
gi-oss  injustice.  By  the  suppression  of  a  portion  of  a  sentence 
I  am  made  to  assert  that  all  the  phenomena  which  living 
beings  present  can  be  explained  by  physical  laws.  The  writer 
observes — ^'Dr.  Lawson's  objection  to  the  statement  that 
vital  operations  arc  not  to  be  explained  by  reference  to  the 
known  laws  of  force  is  certainly  trivial  and  unnecessary.'' 
Could  anything  be  more  unfair  than  tliis  ?  In  my  preface  to 
the  work  under  notice  I  wrote — "When  lie  assumes  that 
vital  operations  are  not  to  be  explained  by  a  reference  to  the 
known  laws  of  force,  as  it  exerts  itself  through  matter,  anrfwrc 
only  explicable  on  the  supposition  of  a  vital  power y  we  must 
decidedly  express  our  dissent." 

Here,  assuredly,  is  no  advocacy  of  the  view  imputed  to  me 
in  the  notice,  but  simply  an  expression  of  disbelief,  i.  e,  of  no 
belief  whatsoever.  I  have  always  opposed  the  doctrine  of  a 
vital  force  as  one  of  those  medijeval  "  Will  o'  the  wisps " 
which,  by  leading  men  from  real  facts,  induced  them  to  satisfy 
their  minds  with  mere  terms,  like  phlogiston,  phusis,  catalysis, 
&c.  But,  on  the  other  hand,  I  am  not  one  of  those  who  be- 
lieve that  we  are  yet  in  a  condition  to  explain  life  thoroughly. 
It  is  my  opinion,  however,  expressed  elsewhere,*  that  we  are 
making  rapid  strides  towards  an  elucidation  of  the  mystery  of 
life.  Impartial  rcadei*s  must  at  once  perceive  that  either  my 
reviewer  was  bent  upon  my  utter  annihilation,  and  allowed  his 
intelligence  to  be  swayed  by  bias,  or  possibly  fancied  that  the 
impetus  of  his  strictures  lent  an  air  of  criticism  to  his  com- 
position. 

Feeling  that  assertions  which,  to  a  certuiTi  extent,  impugn 
one's  character  as  a  teacher  of  science,  demand  a  distinct  and 
unequivocal  repudiation,  and  apologising  for  the  length  of 
this  reply. — I  am,  &c.,  Henry  Lawsox,  M.D.,  Co-Lecturer 
on  Physiology  and  Histology  in  St.  Mary's  Hospital  iledical 
School. 

[Out  of  respect  for  Dr.  Lawson  as  an  editor  we  insert  his 
letter.  Having  handed  it  to  the  gentleman  who  wrote  the 
review,  we  give  an  extract  from  his  reply ;  and  as  the  matter 
is  not  one  that  can  further  interest  our  readers,  we  must  here 
dose  the  controversy. 

*  Vifl^  '  A  Maautd  of  Auimal  PLysiolo^/  p.  12. 
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"Ill  t!jc  first  i>ara^ra|*li  of  hb  letter  Dr.  Lawiion  thanks 
tljc  editors  of  t!ie  Jmiriial  fur  the  notice  of  lii»  book,  which  he 
coH8idei>  vL*ry  favorublc*  It  is,  of  coursCj  a  very  great  ^atif** 
fttction  tu  hU  reviewer  to  know  this,  and  to  tind  that  Pr. 
Lawaon  disapproves  only  of  the  three  charges  which  lie  him- 
self quote*,  NoWj  it  is  useless  for  Dr.  Lawsoii  to  find  fault 
with  my  opinions  because  I  find  fault  with  him  for  his*  He 
allowB  the  thi^ee  charges  which  I  made,  vlz,^  that  he  had  not 
transhttcd  the  weights  and  measures ;  that  by  a  merely 
fanciful  nse  of  words  he  endeavours  to  quarrel  witli  his  author 
about  the  use  of  certain  terms  and  the  relations  of  certain 
phenomena ;  and,  ^i^d^  that  he  again  is  at  the  pains  of  exprej^s- 
ing  hi»  dinapproval  of  M.  de  Quatrefages'  views  us  to 
vital  force,  &c.,  in  a  paragraph  which  has  all  the  appearance 
of  bciuj^  put  in  to  show  the  very  advauced  ideas  of  the  youngs 
English  yehool  typified  by  Dr.  Law  son,  as  opposed  to  the 
antiquated  notions  of  the  French  school  represented  by  M. 
de  (iuntrefages.  Dr.  Lawson  allows  the  undoubted  truth 
of  these  charges ;  what  lie  dislikes  is  my  opioion  given  about 
the  facts  they  express  and  their  object/*] 


Bemai'ks  on  Objectives — ^1  must  beg  leave,  through  the 
medium  of  your  pageiSj  to  counteract  some  misapprehenHioti 
likely  to  have  been  fostered  by  some  *'  Hemarka "  on  my 
published  observations  on  deep  objectives^  which  appear  at 
p»  21  of  the  January  oumber  of  your  Journal, 

The  author  of  these  remarlc§  seems  much  rlii«posed  to — 

'*  Flin^  at  oae*t  head  coavtction  m  the  Lumn, 
Md  )Qia  a^mote  eonciaibat  it  iv  jump— ^ 

for  by  wlmt  process  of  logic  (other  than  that  wliich,  in  the 
old  storyj  identifies  the  hctrse^chcstnut  and  chestnut  horse)  an 
optnion  can  be  evolved  from  any  published  observation.^  of 
mine  that  **  the  ol>jeetives  of  Messrs.  Powell  atn!  Lerdand, 
from  the  -^\ih  t  Hi,  were  the  best  in  the  I  si,  I 

am  at  a  loss  to  i  re,     1  am,  moreovciv  in  a  ^  n,  as 

ju  1*0  rand  reporter,  to  state  authoritatively  tliut  no  such  on  in  ion 
as  the  author  attributes  to  them  was  ever  entertained  fiy  the 
International  Jury  of  1862.  1  have  on  all  Dccaaioits  uu- 
lie-1     :■      '  -  ''Hiratiou    of    t*        '  ilful   and 

e\-  ,  rn^rrll  nn(^  !,  hut  to 

nfnj  till'  I  r  of 

L  _urks'^  a^-u.,        _    ^i  my 

own  part,  1  have  always  crurefutly  a b^  va* 

linii*  on  thccompamtive  merits  of  frunutunu?^  vi  uw  luadmg 
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opticians^  as  it  would  be  extremely  diffieult  to  determine 
whether  the  best  objectives  of  A  arc  or  are  not  equal  to  those 
of  B  or  of  C. 

In  relation  to  my  remarks  on  the  comparison  of  the  y^th 
and  -j'3th  I  believe  I  am  correct  in  stating  that  neither  the 
author  of  the  "Remarks"  nor  his  friend  (p.  21)  have  ever 
seen  the  objects  on  which  the  comparison  was  made ;  his  re- 
mark^ therefore,  that  my  -^^th  must  have  been  out  of  order 
is  not  entitled  to  much  weight,  more  especially  as  the  com- 
parison was  made  with  Ur.  Beale's  Vy^b,  with  which  he  is 
constantly  working.  The  opinion  of  the  "  friend  "  that  my 
Vrth  is  "  certainly  not  to  be  compared  with  the  -jVth "  is 
for  the  same  reason  equally  invalid. 

Will  the  author  of  the  "  Remarks  "  kindly  point  out  the 
expression  from  which  he  infers  that  my  objective  was  an  old 
one,  with  a  new  anterior  combination  ?  Has  the  word  "  origin- 
aUy  "  misled  him  ?  From  his  verbal  criticism  of  my  expres- 
sion "  some,'*  he  has  deduced  an  inference  not  warranted  by 
the  facts  themselves,  although  my  statement  of  them  may, 
perhaps,  bear  such  an  interpretation.  "The-pV^t"  (p.  25, 
1.  8)  can  only  mean  Dr.  Bealc's  -rrth,  and  I  have  no  reason  to 
doubt  the  correctness  of  his  remark. 

The  author's  remarks  are  wound  up  witli  some  observa- 
tions that,  to  my  mind,  are  strongly  suggestive  of  an  old 
adage — "  Save  me  from  my  friends." — Charles  Brooke. 
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IVfiCROSCOPTCAL  SociETT,  Jamtarif  IIM,  18G5. 
Charles  Brooke,  Esq.,  President,  in  the  Chair. 

E.  R.  Lankcster,  Esq.,  Downing  College,  Cambridge,  and  Dr. 
Davy,  Kent  Lodge,  Eyde,  were  balloted  for  and  duly  eleeted 
members  of  the  Society. 

A  paper  by  H.  J.  Slack,  Esq.,  "  On  the  Vinegar  Plant,"  was 
read,  and  the  thanks  of  the  meeting  returned  to  Mr.  Slack  for  the 
same.     (See  Trans.,  p.  11.) 

Anmversahv  MEETiXd,  Frhruari/  Ofh,  ISO."). 
CiiAiiLES  Brooke,  Escj.,  President,  in  tlie  Chair. 

Edmund  Gill,  Esq.,  (u,  Castle  Koad,  Kentish  Town,  was  bal- 
loted for  and  duly  elected  a  member  of  the  Society. 

Eeports  from  the  Council  on  the  progress  of  the  Society,  fnmi 
the  Object  Committee,  and  from  the  Auditors  of  the  Treasurer's 
a(!couuts,  were  read.     (See  Trans.,  ]).  IG.) 

The  President  delivered  ;ni  address  sliowing  the  progress  of 
!Microsco[)ical  Science  durino^  the  past  year. 

These  reports,  together. with  the  President's  address,  were  or- 
dered to  be  ])rinted  and  circulated  in  the  usual  manner. 

J I  was  resolved  that  in  the  ninth  rule,  relating  to  the  election 
of  hon(»rary  members,  the  words  "who  shall  be  persons  not  re- 
siding in  Great  Britain,"  be  omitted. 

The  Society  then  proceedctl  to  vote  for  Oflicers  and  Council  for 
the  year  ensuing,  when  the  following  gentlemen  were  declared 
duly  eleeted  : 

As  l^rcaidmf — James  Glaisher,  Esq..  P.K.S.,  F.R.A.S..  &c. 

As  Treasurer^Q.  J.  JI.  Allen,  Esq. 

A»  v^/.-hw^......      S  Ceorge  E.  Blenkins,  Ya(\. 

Am  hecretanc,-^}^^.  ^-g  -goper,  Esq.,  f/c.S.,  5.L.S. 
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Ibur  Members  of  Council  : 

Thomas  Brand,  Esq. 
H.  Deane,  Esq.,  F.L.S. 
Eichard  Hodgson,  Esq.,  F.E.A.S. 
H.  J.  Slack,  Esq. 

In  the  place  of — 

James  Glaisher,  Esq.,  F.K.S. 

Dr.  Millar,  F.L.S. 

Eev.  J.  B.  Eeade,  F.E.S. 

S.  C.  AVhitbrcad,  Esq.,  F.E.S., 

who  retire  in  accordance  with  the  regulations  of  the  Society. 

Eesolved  that  the  thanks  of  the  Society  be  returned  to  Charles 
Brooke,  Esq.,  for  his  services  as  President  during  the  past  year. 

March  Sfh,  1865. 
James  Glaisheb,  Esq.,  F.E.S.,  President,  in  the  Chair. 

0 

On  taking  the  chair,  the  President  addressed  the  meeting 
as  follows: — When  I  was  first  asked  to  become  your  Presi- 
dent, I  said  that  I  was  the  wrong  man  to  fill  such  a  position, 
as  I  thought  that  the  President  of  this  Society  should  be  an  emi- 
nent microscopist,  which  I  am  not ;  as,  beyond  the  possession  of 
two  or  three  microscopes,  which,  from  being  incessantly  occupied 
in  other  pursuits,  I  have  been  unable  to  make  \evy  much  use  of, 
I  have  little  or  no  claim  to  such  a  position.  My  objections,  how- 
ever, were  overruled,  and  1  was  selected  by  your  Council,  and 
afterwards  elected  by  yourselves.  It  is  therefore  my  duty  to 
make  the  best  of  it,  and  be  as  good  a  President  as  I  can.  Still  I 
feel  that  there  will  bo  many  instances  in  which  I  shall  have  to 
throw  myself  upon  your  indulgence  in  respect  to  my  ignorance  of 
subjects  upon  which  your  President  ought  to  be  able  to  speak 
with  authority. 

The  first  step  I  have  taken  in  my  new  office  has  arisen  from  tho 
fact,  that  the  last  number  of  your  Journal  had  but  little  more  than 
a  single  page  devoted  to  tho  proceedings  of  three  of  your  meet- 
ings !  Now,  I  had  been  present  myself  at  those  meetings,  and  at 
all  of  them  business  of  an  interesting  character  had  taken  place, 
particularly  at  the  last.  You  will  recollect  we  had  at  this  meet- 
ing the  admirable  address  of  your  late  President  upon  practical 
working  with  high  powers.  It  was  afterwards  a  matter  of  great 
grief  to  me  that  I  had  not  his  remarks,  and  those  of  Mr.  Beck, 
and  Mr.  Lobb,  and  others,  to  refer  to,  in  consequence  of  having 
no  one  here  .to  take  them  down  for  us. 

The  first  thing  I  have  done,  therefore,  is  to  endeavour  to  remedy 
this ;  and  you  will  notice  that  there  is  a  gentleman  here  to-night 
for  tho  first  time  who  will  take  short-hand  notes,  and  presence 
for  tbe  benefit  of  ^hose  who  cannot  attend,  the  valuable  reov*  ' 
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Council  wlien  1  say  that  they  feel  that  if  yon  are  detormineii  to 

work  with  thetn  in  making  the  Somety  8UcceMfQl>  wti  cnii  tojjjelher 
coromaud  iiiccesi.  Fur  niyself',  1  will  give  rb  much  tmic  ua  1  can 
to  your  intereste,  and  uphohl  the  dignit^^  of  the  Society  as  far  aa 
possible ;  and  if  ire  all  go  ia  lor  success,  fiueceai  will  bo  nnre  to 
crown  oar  exertions,     (Loud  cheers,) 

David  Joy,  Esq.j  Middlesboi'o-oii-Teeflj  and  J.  O^c^snden,  Erfu., 
4,  Bicfamond  Terrace,  BMswat^f,  were  balloted  for  aod  dyly 
elected  members  of  the  Society. 

A  paper  by  Dr.  GreTille  **'On  Diatomacefe/'  was  read.  (See 
Tran«.,  p.  24.) 

A  second  paper  *'  On  Pbotomierography,  its  application  aad 
results/'  by  Dr.  Maddox,  was  read,     (See  I'rans.,  p.  85.) 

At  the  conclusion  of  thi«  paper  the  President  called  upon  Mr, 
Janiea  How*  of  Foiter  Lane,  who  then,  by  mcauM  of  the  oxj- 
hycfrogcn  Jniiteni.  exhibited  upon  a  screen  about  twelve  feet  itt 
diameter  a  \gtj  beautiful  col  lection  of  trnnsparent  print  a  from 
Dr.  Miicldox'a  negativefi.  The  delinitioua  of  some  of  ttu;  diiitoni», 
jihutogrttiihed  with  a  -j^anch  olijeet 'glass,  were  truly  umrtcl- 
laui*,  and  thetr  representation  by  means  of  thu  lantern  called  forlh 
repeated  Imrsts  of  applause.  The  eittraordinary  delmeationa  of 
injuute  structure  which  were  tbua  displayed  before  a  lar^e  tku* 
dieuce  afford  strong  reasons  for  beJieving  that  photomicrography 
will  rapidly  extend  itself  and  displaee  the  work  of  tl*e  diagmmatic 
artist  by  its  more  perfect  i^adering  of  hitherto  unpcrceived 
beauties. 

The  pBESinEJTT  haTin*|  invited  the  meeting  to  male©  any  re- 
marks upon  Dr  Maddoi^s  paper, 

Mr.  li.  Beoic  ^aid  it  waa  then  too  Ute  in  the  evening  to  dis- 
cuss the  paper  very  fully*      The  subject  of  mt  crop  hot 
was,  he  thought^  quite  dewier ving  of  an  entire  evenmg.    11 
to  point  out,  liovveverj  thfl:t  at  present  the  representatian:*  wcr^i 
moHlly  thf»se  of  tint  and  f>|tnque  obit^t'ta. 

The   !  will  not  despair  f»f  1  to 

eccure  -  I  what  wo  have  jy»t  m  .fn. 

miorografkhy  m  imt  to  be  estimated  by  what  il  hm 
rather  by  what  it  holds  out  the  hope  of  doing,  aud  I 
this  the  first  ntep  in^  the  progre3»H  will  meet  with 
approval*  and  1  hope  that  a  votr  of  Ihanks  to  Dr  "^T 
passied  by  acclamation.     I  wtiuhl  iiak  you,  U#o,  r 


rci- 
th* 

VI.M- 

waa  uvi 
to  f^t 


rote  of  thsti'l  -  ui  "\f  f.  Ilowr,  who  has  ^• 
d   the    I  hs.      \Vt*   mu»t  v 

-    '    *   111  ..^   ki.  *'. "ftf*  a  fair  1 

.     The  f  'h  ha»  h- 


«44Ure^y  ta  liiiiM^lf*    If  W  ikUi  i^iii^  niiii  #-Ww  u«  lU^i-^  hm^Uul 


objects  ihen.  when  :bf  liii-s*  -r^  1it^  iz.  ;r  r-.rr-i-.:;  .:  i-:L_r- 
ing  them.  I  an  5-ir>r  •*-«-_  z  :  i-f  il:zf":"-  :'-r  >.  .i*::z.-  I 
therefore,  with  verj  rr^ra:  r>i»-r*r-  :-rr  ::  r  -f  t':.!:  ::-7  ':.=*: 
thanks  of  the  meeiinz  r^  iif-fjf  £ : :  Z^r  Mi£i:  i :.  7  ii*  j^ij-rT  «::£ 
to  3Ir.  How  for  t "-e  r*;  rr?e- : i: . :  -  : :  ii f  : ': ;  r ;t  •  1- : .  1  . . ; ^  .-^ 
At  the  meerlnz  :':r  >Li-  I  Is^t  a  Tire?  :-  rAri£jif  :_?  ":  •■  P- 
Wileox,  a  shor":  >:==:-':L.ir..-  :>■-"  Tt  Vii£:x  _;  -  1  ^ - 
clip,  and  the  rar-rr  rj  I/r  Will.:'..  :■:  -i:.l  I  1^"  r  i--r±.: 
alluded.  Mr.  beane  :«  lerr : :  - :  r"i:.  in  i  i  i .  -  :  I- .  x  -i;  -.  ..fV 
fire  miniates  would  ~:t  ":*e -arrll  ".-r?:.:^f-i  —  lrir.z_  i.r.i  :v^ 
observations  ijr«:zi  Iv!-  ii:-  :l-r  :^r»:r:jii..-r  :  ~::r.-^-.::.  i-y^s- 
tigations;  I  will  tr-rnr:::^  isk  Mr  Dr^rir  :;  :.":-j7  .i*:":':,^:  d.e 
minutes,  and  then  I  will  af;:-.i::i  :"-r  =ir^:^j. 

Mr.  Hexbt  DiAyz. — Tie  renarks  :>.:»:  i  have  ::  :-i,.<-:  :ire 
simplr  with  a  \-lew  r?  sbrwlzr  :i:e  rr>E-i:  praen-:;!!  v^l^v  ^:*  tI:-.- 
microscope  under  circurESian >rs  -R^-cre  eiiieiiie  :?  rri^irtl  :. 
trace  the  source  of  a  surstaiiw  which  iia>  :rrn  uscd.  wliriLtr 
proper] V  or  improperly,  tu:  wVjich  :t  :«  de«:r-':le  :o  tr^-.e  wl:*:.  i? 
much  accuracy  as  p«?*sible.  I  wis  latelv  i^kea  d:-^n  :.■  a  vli^t- 
near  Shepton  Mallet,  where  a  iiiurder  had  leez  0  :::::.:::t  A  v.:  :n  a 
child  seven  months  old.  by  nie  sns  of  0  irrcsive  .*ull:r^i:e — li^'l.loriJv 
of  niercur}".  The  murdtrtss  of  t::o  child  was  r'lie  wife  oi  n  farmer 
in  a  good  position  in  life,  and  highly  respected  :  she  i.ad.  a  !:;oiith 
previously,  obtained  a  packer  oi"  Steed sn an* s  powder?,  which  are 
])owder8  used  for  children  who  are  cutting  their  iL-eth.  and  1  bolicvo 
that  they  are  ver}'  useful  powders,  and  contain  nothing  likelv  to 
cause  harm.  It  appears  that,  having  given  the  child  one  of  tiie:*c 
powders,  which  did  it  a  great  deal  of  good,  the  mother  caused 
another  to  be  administered  a  month  afterwards  when  the  father 
was  away,  he  having  mixed  the  tirst  one  himself,  ^o  that  she  did 
not  see  it.  The  mother  mixed  this  second  powder,  and  ten  minuter 
affcer  it  had  been  administered  by  the  little  maid  the  child  was 
dead,  the  effect  of  bichloride  of  mercury  being  to  close  the  ijlottis 
and  stop  the  respiration,  so  that  the  effect  iu  the  case  of  a  eliild 
like  that  would  be  tliat  it  would  expire  almost  instantly.  Tliu 
doctor  was  called  in  and  a  post-morteui  exauiiuation  was  made, 
and  upon  a  thorough  examination  of  the  reniuiniug  nowders  it 
was  found  that  there  was  one  packet  which  was  not  liue  the  live 
others  that  were  left  with  it,  and  on  testing  it  it  showed  very  con- 
clusively that  it  contained  corrosive  subliniaie.  Of  course  there 
was  an  inquest,  and  a  btrong  impression  got  abroad  that, 
by  some  surreptitious  means  or  earelessncrss,  tliis  corrosive 
sublimate  had  got  amongst  the  proper  powders  iu  the  factory 
where  they  were  made  up.  I  liappeued  to  be  a  very  old  friend  of 
the  proprietor  of  these  powders,  and  ho  came  to  mo,  at  tlie  sugges- 
tion of  his  solicitor,  ana  asked  me  to  go  down  with  my  mieroseonc 
and  see  if  I  could  make  out  anything  as  to  the  sources  of  tlio 
powders.  It  appeared  that  the  shepherd  had  luid  a  lump  of  co** 
TOflive  sublimate  in  his  pocket  during  the  last  season*  which  he  usi 
for  the  purpose  of  destroying  the  "  fly  "  in  the  backs  of  his  shec 
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M&nf  of  you  will  know,  no  doubt,  that  this  "  11  v/'  ns  it  ia  (?allird,  19 
a  very  deetnictive  pest  iudced,  and  in  some  season  a  many  shc'ep  may 
have  to  be  destroyed  in  consequence  of  its  rnMiges,  The  kwt  nnd 
quickest  way  of  gettinjj  ri<l  of  the  hirnr  of  these  insect 9,  ^vhich 
are  deposited  in  the  tit'lt  of  the  sheep,  is  to  touch  up  the  soroJ 
place  with  a  hit  of  corrosive  j^uhlimftte.  Wlien  the  shepherji 
returned  hie  piece  of  sublimate  to  hiw  master  it  waa  put  id  to  n 
drawer  in  a  bureau  to  which  uubody  would  liave  aoceKK,  in  a  piir» 
ticular  room  where  some  otlier  things  for  sheep -dressing  and  furm* 
ing  purposes  were  kept.  In  the  course  of  tlic  evidence  it  wm 
eii cited  that  there  was  such  a  piece  of  corrosive  sublimate  in  Ihb 
drawer,  and  that  the  polico  had  got  possession  of  it;  and  as  the 
coroner  had  intimation  that  I  was  going  down  for  tho  puq>o*ie  of 
examining  it  with  the  microscope,  he  obtained  a  portion  of  the  piece 
of  sublimate  which  was  kept  m  the  bureau,  and  also  of  the  sub- 
limate whieh  was  mixed  with  the  Steedman*«  powder.  On  exa- 
mining these  in  his  presence*  I  found  that  they  were  identical, 
And  why?  You  would  think  that  the  two  lots  of  corrosive  «nh- 
limate  would  he  very  free  from  extraneoua  inatters*  which  could 
mfYQ  to  identify  it  i  I  saw  that  they  were  identical,  howeviT,  and 
that  the  powdered  lot  came  out  of  tho  larger  parcel ^  from  tiie 
circumatanca  of  its  containing  particles  of  the  aaneous  diiNcliargd  1 
of  the  matter  from  the  sheep's  back,  and  also  portions  of  a  fibroiifrl 
substaucej  which  proved  to  be  nibbings-np  of  the  shepherd's 
pocket ;  so  that  whoever  had  committed  this  frlghtt\d  crime  had 
taken  a  portion  of  this  lump  of  aubUnnate,  and  cruslied  it  tip  evenly, 
but  not  very  finely,  aw  it  was  a  till  a  rather  coarse  powder,  and  iiad 
mi^ed  it  up  in  the  child's  medicine,  without  any  sut«pi<viun  th;it 
there  was  a  possibility  of  deteetiug  tho  aouree  from  whii  li  it  had 
come.  Tlure  were  in  each  the  t^ame  Httle  particles  of  sam^cnm 
discharge,  the  small  imrtielea  tif  wool,  and  the  ruhbings-up  of  the* 
pocket  in  which  it  had  been  cnrried,  which  rendered  the  origin  of 
the  poisoned  poivder  perfectly  unmistakable;  but  of  course  no  one 
could  a  wear  to  (he  gudt  of  the  perstm  by  such  evidence^  becaufioj 
all  the  farmers  in  tho  neighhowrhood  kept  sheep  nl'^"  ?^'  '  t^rerjr' 
mw  used  mercury  in  the  »aiiie  way;  and  it  wonlii  '  be 

likely  to  be  stained  in  the  Hauio  way,  and  therefore  n  nu-nt  havt* 
come  from  another  place ;  but  1  think  1  whould  1/t?  vrry  mfv  in 
eaying  that  the  poisonous  subistance  was  derived  from  ll      V    d 
of  mercury  in  the  farmer  «  drawer.     At  all  evenltr,  tht? 
that  was  given  went  to  show   the  11 

Imviag  bcTO  made  in  the  warediou»t<^  of  :  t 

the  ninnufacturcr  of  any  him  '  v 

dnn^f-r^nif^  pf>?»iliiin  fvrrv  tin  , 

hr  "^  I 

a  [ ! 

aoinctbtng 
anythin^r    j 

tnble  it  is^  ii^  a  eaae  ol  »iifipi?cte(l  car€le&»nai»  od  Ui«  f^ri  of 
ddctor,  that  ihc'  micro* codo  fthoutd  he  »3,*,(|],ivi»»1    whrr**  pOfSibltV' 
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for  the  purpose  of  clearing  up  any  doubts  upon  the  matter. 
(Cheers.) 

The  President. — I  think  that  is  one  of  the  best  practical  illus- 
trations we  could  have  of  the  value  of  the  Diicroscope,  and  it  is  a 
^reat  argument  in  favour  of  extending  its  application  to  medical 
investigations.  I  am  sure  we  are  much  indebted  to  Mr.  Deane  for 
bringing  the  subject  before  us.  I  have  nothing  more  to  announce 
DOW  out  that  our  next  meeting  is  adjourned  to  the  10th  of  Maj  next. 

The  thanks  of  the  Society  were  returned  to  Dr.  Maddox  for  his 
paper,  and  to  Mr.  Kow  for  his  illustrations  of  the  same. 

The  President  announced  that,  in  consequence  of  communica- 
tions received  by  the  Council,  the  award  of  the  medals  had  been 
entirely  annulled. 

The  meeting  then  adjourned  for  refreshments  and  conversation. 
It  should  be  mentioned  that  Mr.  How  exhibited  during  the  evening 
several  stereoscopes,  in  which  Dr.  Maddox's  stereoscopic  photo- 
graphs of  microscopic  objects  were  shown  on  glass  and  on  paper. 
The  same  gentleman  also  displayed  several  krge  micro-photo- 
graphs, one  of  which — a  magnificent  specimen  of  the  sycamore- 
^f  insect — was  placed  in  the  patent  graphoscope,  and  was  a  point 
of  attraction  to  lul  present. 

A  paper  on  "  Remarkable  Objects  extracted  from  the  Honey- 
comb," oy  Edmund  Gill,  Esq.,  was  read  by  F.  C.  S.  Roper,  Esq. 
The  author  drew  attention  to  some  curious  objects  found  in 
honey,  of  which  he  forwarded  well-executed  drawings.  He  finds 
them  ^nerally  of  a  deep-golden  or  pale-yellow  colour,  with  some 
of  a  faint  rose  tint.  They  resemble  in  form  some  of  the  Desmi- 
diace® ;  and  on  placing  some  of  the  honey  in  water,  in  about  three 
weeks  masses  of  elongated  cells  are  formed,  each  of  the  cells  hav- 
ing four  or  more  granules  in  each.  The  author  concludes  by 
stating  that  he  considers  them  worthy  of  illustration  and  de- 
scription. 
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I7ih  Sammher,  1864. 

Rkad  tbe  minuteii  of  the  preceding  eyeniiif  tneettog,  which  i 
paiwed  and  Bign<!d, 

j)r.  Fra]«er  exbibitt**!  ^vry^t^It*  tvf  tbe  rare  uHtiarj  dcpoiit  '*cy#-' 
tine/*  in  process  of  cry«t*iUiziiii4  trom  an  ftlluilm**  rtiji^i 

Mr.  Art'ber  Bbuwed  m  tiiiijiit4jKivni:irianou»  plinit  from  tbr  Chall 
in  tbt*  limit)?  of  Ktvwiaiui,  kiriHlv  i^iicu  to  bini   bv  A»lnirrnl  JrmrgiJ 
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but  tBe  heterocysts  at  the  base  of  the  filaments  were  larger  here 
than  in  that  form. 

Mr.  Vickers  exhibited  a  series  of  slides  from  the  Bath  Micro- 
scopical Club  of  zoophytes,  beautifully  mounted,  with  the  tentacles 
fully  displayed.  He  also  showed  Polycystina  as  opaque  objects, 
and  rendered  beautifully  white  by  having  been  preriouslr  heated 
to  redness.  He  announced  that  he  had  received  some  afso  in  an 
unprepared  state,  and  would  readily  exchange  with  member.*  of 
the  club  for  other  materials  or  preparations. 

Mr.  Crowe  showed  fine  and  lively  specimens  of  Stephanatpkara 
plurialis  and  of  Oonium  pectarale.  These  had  been  obtaii^  by 
moistening  some  of  the  mud  from  the  Bray-head  locality,  which, 
when  taken,  had  become  quite  desiccated  by  the  recent  dry  wea- 
ther, and  which,  thus  treated  and  placed  near  the  light,  had  de- 
Teloped  a  population  of  these  beautiful  organisms  almost  as  rich 
as  in  summer. 

Mr.  Crowe  likewise  showed  a  minute  infusorium,  enclosed 
within  a  hyaline  rigid  cytt,  in  active  writhing  movement.  The 
animal  had  a  wreath  of  cilia  at  one  extremity-,  and  was  doubtless 
a  Yorticella  or  some  related  animal,  just  awakmg  from  its  enc}-:sted 
condition. 

Dr.  Foot  exhibited  what  appeared  to  be  specimens  of  a  Bac- 
terima  in  ^reat  multitudes  and  of  exceeding  minuteness,  disco- 
vered by  him  in  the  urine  of  a  patient.  These  moved  vigorously 
about  in  the  manner  of  these  organisms,  with  a  wriggling  move- 
ment,  sometimes  executing  a  summersault  in  their  progress. 
Dr.  Foot  had  noticed  these  organisms  so  very  shortly  after  he  had 
obtained  the  fresh  urine  that  he  believed  they  certainly  existed 
therein  before  emission.  He  considered  that  they  exhibited  a 
moniliform  appearance,  and  that  they  showed  an  undulatory 
movement,  and  might  thus  appertain  to  Vibrio. 

Mr.  Archer  mentioned  that  he  had  not  been  able  to  see  th«; 
latter  character  in  Dr.  Foot's  specimens,  but  it  is  piiwihle  that  two 
forms  existed  in  the  material.  To  him  they  seemed  \er\  like  Jiar- 
terium  termo  (Duj.).  Cohn  has  a  genus  Zoogla-a,  consisting  of 
a  gelatinous  mass,  pretty  coherent,  and  of  a  po-TDewhat  white  colour, 
having  imbedded  in  it  bodies  scarcely,  if  at  all,  dii*tinguij?hable  from 
Bacterium,  and  which,  when  separiited  from  the  niucous  mass, 
wriggle  away  in  the  water  in  the  characteristic  manner.  Some 
of  this  production  Mr.  Archer  had  shown  at  the  July  roeetinc;. 
Cohn  then  regarded  Bacterium  termo  (Duj.;  as  but  gonidia,  as  it 
were,  of  his  Zooglcpa  termo.  Dr.  Foot's  example  showed  no  mucous 
matrix,  therefore  Cohn*s  conclusions  did  not  seem  quite  justified. 
Mr.  Archer  would  regard  the  whole  of  the  Vibriones  as  plants,  and, 
indeed,  as  o:»cillaturiaceouH  aiga^ — structure,  colour,  and  even  the 
movement,  seeming  to  him  to  establish  that  view.  He  conceived 
that,  like  Osicillatoriacea*  in  general,  they  grew  enveloped  by  a 
tube;  this  tube  he  felt  satisfied  he  had  Heen  in  a  Vibrio.  He 
Gonceiyed  also  that  he  perceived  the  bluish-greeu  tint  of"  pbyoo- 
chrome"  in  their  substance ;  and  as  to  their  niovement,  it  i 
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but  a  iiiodifi<:»tion  of  the  equally  enigmfttieal  roovement  of  Oscil- 
latoria  and  Spirulina  ;  tiay*  even  in  certflin  Nostoj^haceae  a  certam 
jimoimt  of  GiovemeDt  is  evidenced  not  unlike  that  of  Vibrio, 

Br,  Barker  had  before  Ibund  BiK^teria  iu  uriue. 

Mr,  Tichbourne  eihibited  a  Joagitntiirial  Bection  of  the  wood  of 
the  soap -bark- tree  of  South  America  (QtiiHarta  ftapi/nan^i^.  He 
then  read  the  following  extract  from  a  memoir  by  Profcsaor  S.  Bleek- 
rode*  Delft,  Holland: — **The  bark  is  I'eauirkiihle  ibr  its  deuaity, 
as  it  sinks  in  water.  » *  .  The  cause  of  thia  is  the  immense  quniitlty] 
of  mineral  aubetaueea  whirh  it  coutaina.  »  .  .  .  The  af^h  eon»t?4tt 
almoat  entirely  of  carbouate  of  limt%  whieh  forma  12  per  cent,  of 
the  whole,  ami  appef^ra  as  small  erystalhue  needles,  i«olatt?d  op  to 
groups^  in  the  eellM  of  the  Ubefj  not  only  between  ita  concentric 
rings,  but  in  every  part  of  it*  These  glitter  in  the  sun,  pencna* 
bling  under  the  mieroHCOpe  the  arragonite  form  of  the  eryHtailii 
carbonate  of  lime.  Tfie  earbonate-ot~lime  erystalt*  are  gonersMy 
eburaeterietic  of  plants  in  which  muciluginous  and  neetinic  sub- 
etanees  are  formed  abundantly."  Mr.  Tithbourne  !«aid,  from  iomo 
experimentB  of  his  own,  he  was  of  opinion  that  Profefisor  Blcck* 
rode  waa  iu  error*  The  eryHlals  were  evidently  not  carbouata  of 
liwio,  as  they  were  ^eeu  under  the  mitirt*Beope  to  diBSijUo  very 
slowly  when  placed  in  diluto  hydrochloric  acid*  and  without  th^ 
6Toliifioo  of  gas.  If  thc^y  were  carbonate  of  lime  they  would 
difltioJve  iQBtantiy  in  the  aciih  with  a  copious  evoliition  of  carbonio  , 
aci  d  *  Th  e  j  wc  re  e  v  i  d  e  n  t  ly  so  me  o  rRaii  ic  com  po  1 1  n  d  of  I  i  m  e»  w  b  icb 
w^onldj  of  eoiirse^  yield  earbonatt*  of  lime  on  ^eiitie  ignition,  and 
thus  probably  arose  the  statement.  Mr.  Tichhourno  mud  tbflt  th® 
quantity  of  bark  at  hia  diBpotja!  did  nut  adtnit  of  hi.-t  dctrrmirdngi 
what  this  orgaiiic  fiiubataneti  wa&^  but  be  hoped  ^htrrtly  to  ha  Mb 
lo  do  f  o, 

Dn  Frasscr  «nid  that  the  cry&t4il»  found  to  abundantly  in  quil- 
lai  bark  appi*ai-ed,  trom  his  investigation*,  aud  from  a  careful 
f!3iaminatiou  cd  their  mirrowopic  form,  to  be  conipouuds  of  bi- 
tnalate  of  lime. 


\6ih  December,  I^Jil 

Head  the  uiiTiutes  of  the  preceding  mooiiiiy  meetmg»  which 
w*er©  pa*«€^  and  st^ed. 

iag  up 


til, 


lid  moFt»  accamt* 
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deacriptions  in  Pritcbard ;  but  it  at  least  was  tbe  first  instance  of 
any  species  of  tbe  genus  having  been  sbown  at  the  Club. 

Mr.  Archer  showed  specimens  of  Gonionema  velutinum  (Nyl.), 
for  the  loan  of  a  8i)eciinen  of  which  apparently  very  rare  lichen 
he  had  to  thank  Admiral  Jones.  Mr.  Arclier  showed  the  apothe- 
cia  under  a  low  power  as  an  opaque  object,  and  a  small  fragment 
of  the  thallus  under  a  higher  power,  jle  likewise  showed  a  frag- 
ment from  the  only  fertile  specimen  of  Scytonema  viyochrous  which 
he  had  ever  found,  for  the  purpose  of  comparison,  to  show  the 
great  affinity  in  the  thalloid  structure  of  the  two  plants ;  but  there 
could  not  be  a  doubt  of  their  being  utterly  specifically  distinct, 
both  to  the  naked  eye  and  under  the  microscope. 

Dr.  E.  Perceval  Wright  exhibited  a  section  of  a  substance  found 
encrusting  the  human  bladder  in  a  case  that  came  under  the  no- 
tice of  Dr.  Fleming.  The  general  appearance  of  this  substance 
was  that  of  a  rough  nodulated  mass,  dense  in  structure,  and  of  a 
hard,  bony-like  appearance.  On  examination  of  sections  made  of 
the  substance  itself,  as  it  was  taken  out  of  the  bladder,  and  also 
after  long  maceration  in  dilute  hydrochloric  acid,  it  revealed  no 
true  bony  structure;  and  altliough  Dr.  Ilassall  had  written  that 
he  had  discovered  bone-cells  in  this  substance,  yet  Dr.  AV^right 
could  not  agree  with  him  aa  to  their  existence,  nor  did  he  think 
the  members  of  the  Club  would  either.  True  bone  owed  its  origin 
in  the  adult  being  either  to  a  conversion  from  cartilage  or  to  a 
development  from  periosteum ;  and  structures  that  arose  from  the 
8ur£a,ce  of  an  altered  mucous  membrane  should  not  be  regarded  as 
bone,  but  as  calcareous  deposits.  KoKitansky  had  called  such 
structures  by  the  name  of  anomalous  bone,  but  this  was  likely  to 
mislead.  The  point  to  be  insisted  on  was  that  such  structures 
were  not  developmentally  or  histologically  to  be  considered  as 
bone. 

Mr.  Crowe  showed  fine  and  numerous  specimens  of  Campylo- 
discus. 

Captain  Hutton  showed  a  specimen  of  Arachnoidiscits  omaiu9 
found  by  him  in  a  gathering  lately  made  at  Malahide ;  this  would 
make  the  second  record  of  any  form  of  Arachnoidiscus  being  found 
in  Britain.  Captain  Hutton  had  had  but  once  in  his  possession 
foreign  8i>ecimens  of  this  form,  and  that  long  ago.  His  tubes  and 
apparatus  had  been  much  used  since,  and  it  could  not,  therefore, 
be  at  all  probable  that  this  specimen  could  have  remained  attached 
to  a  dipping-tube  ever  since,  and  now  made  its  appearance.  He 
believed  that  the  present  was  a  genuine  instance  of  the  occurrence 
of  this  fine  form  in  Ireland,  and  he  was  the  more  inclined  to  feel 
certain  of  its  reality  in  that  Arachnoidiscus  had  been  already  found 
by  Ealfs  in  the  south  of  England,  though  it  had  been  questioned 
that  he  had  made  some  mistake  by  the  accidental  intrusion  of  a 
foreign  example. 


16B  PKOC  BE  DINGS    OF    ^OCIETICSI. 

imh  Janu4Hy,  1865. 

Bead  the  minutes  of  the  pfeceeding  meetbg,  wliicb  were  paMed 
ft&d  iigned. 

Bead  a  letter  addressed  to  Dr.  Barker  by  Eev.  Mr,  Furlong,  of 
Bath,  introducing  to  his  liotice  Mr.  Adolph  Leipner,  of  Briatol ; 
niso  one  from  the  latter  gentleman  stating  hii  deaire  to  enter  into 
coprespondenc©  with  the  club  ixi  the  way  of  exchange  ofapedmena 
OP  of  any  materia L 

Ordered,  that  Mr-  Archer  acltnowledge  receipt  of  tliese  polite 
CO  m  muni  cation  g,  and  at  the  same  time  mention  that  the  rlub 
would  be  happy  to  reciprocate  as  far  m  lay  in  ita  power ;  but  few^ 
if  any,  of  the  members  were  at  preaent  employed  to  any  extent  in 
putting  lip  preparations, 

Dr,  E*  Perceval  Wriglit  exhibited  a  specimen  of  T^mt^pteru 
^nueifarmu  which  he  had  taken  in  Bantry  Bay.  Whilst  collect- 
ing some  floating  ActinoEoa  he  saw  a  transparent  worm-like 
creature  awiinmiug  in  the  water,  and  at  once  seen  red  it  in  a  gla^a 
collect iug-jar*  It  lived  in  confinement  some  diiy^,  but,  having  been 
ilightly  injured  by  the  compressor,  it  died.  Br.  W^ right  described 
the  chief  anatomical  peculiarities  of  this  ainuige  tonn,  giving  a 
detailed  account  of  the  long  atcoDst^-like  i>rgaii«  which  are  found 
on  either  side  of  the  head,  and  of  tbe  curious  tatl-likt^  porLion.  He 
Bug^cated  that  perhaps  many  of  the  known  funus  of  Taniiipteris 
might  be  nothing  but  *' parent  stocka/*  a«  desscnbed  by  Louia 
AgyssiZj  aud  that  the  tale-like  portion  might  develop  it  self  into  a 
lertile  iudi vidua).  In  conchisiiou,  he  adverted  to  I  he  pnper*  of 
Pagenateciier  and  Carpenter  on  this  little  uunclid,  and  trusted 
that  before  long  somethiug  would  be  known  of  its  development. 

Mr.  ilrcher  then  Bhovved  itpeein^enB  of  the  debatuhlt*  pliint 
Chto&lf^}itt  rheneum,  and  showed  its  structure  (as  he  ri^garded 
It)  under  the  microscope  to  consist  of  a  Jiuear  or  coufervoid  «*eritia 
of  ceKs,  bounded  hy  what  ho  might  term  a  coHli    '  '         ?  of 

aeparable  tUaments  composed  of  much  thinner  aui  A% ; 

in  a  word,  showing  a  Htroclure  of  thajluji  quite  Ukv  Uiut  ul  the 
lichentjua  geoys  Cceiiogonium  ;  of  this  genua  he  «hovvt'd  ISchaveu- 
dem^r*»  figures  ni  tht^  *  Flora  *  for  iSOii,  nnd  N'ylandcr'n  in 
*Annalc«  dea  Sciences  naturcllc*8'  for  1861,  in  ord^^r  to  show 
more  iutelligtbly  nliat  wan  meant,  hit*  object  lieing  to  urguc  that, 
inasvmucU  aa  ihii*  jdatit  {(^hnk^lepuit  elftftntm)  fi:is  n  Hinllcv;,!  5=1  rue- 
ture  like  tJiat  of  Cienotiooium,  m  all  pr  mt 

is  i»ot  an  alga,  but  a  liehen,  ti<  m  it  t  of 

rctU  would,  quit-e  m  wtU  a»  in  *  urn*  repr-  ..itd 

stratum  of  a  typical  hvhcu   i\  it.r?iT   in  lU 

Would  in  like  umuner  rr|'i  re, 

lltrviMFli    f,tj    fruit    li'»'^    '"'*■'»  ,'«# 

Mr.  A I  !<•- 

*_,.,,  .'    '.....!.'■    ■  t,,^ 

In  !  iffi, 
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tification,  seem  to  forbid  its  being  placed  near  the  plant  men- 
tioned. 

Dr.  Moore  showed  scales  taken  by  him  from  the  frond  of 
Nothoclcsna  nnuaia,  which  formed  very  pretty  objects  for  the 
polariscope.  Ue  found  that  these  scales  presented  very  different 
torms  according  as  they  were  taken  from  the  upper  or  under  side 
of  the  frond.  In  the  one  instance  they  were  much  branched  and 
divided  in  a  dendroid  manner,  or  somewhat,  as  it  were,  like  one  or 
two  staghorns  issuing  from  a  common  base ;  in  the  other  they  were 
oval  and  brought  to  a  point,  the  margins  undulate  or  notched. 

Mr.  Yickers  exhibited  various  diatomacean  slides,  also  some  of 
diatomaeean  deposit  from  Moran,  in  Seville,  obtained  through  Mr. 
Stokes. 

16th  February,  1865. 

Bead  the  minutes  of  the  preceding  meeting,  which  were  signed. 

Af  r.  Dixon  showed  Coscinodiscus,Rp.,  Dictyocha,  sp.,  and  sponge- 
spicules,  from  Spain. 

Dr.  E.  Perceval  Wright  exhibited  a  minute  species  of  annelid 
from  the  coast  of  Donegal,  which  he  thought  was  as  yet  unde- 
scribed.  It  belonged  to  tlie  Polychojta,  and  to  the  section  Seden- 
taria,  and  was  nearly  allied  to  Siphonostomum  (Otto).  The  length 
of  the  animal  was  about  half  an  inch. 

The  Kev.  Eugene  O'Meara  called  attention  to  the  fact  that  it 
had  been  frequently  stated  at  the  meetings  that  diatomacean 
forms  would  in  all  likelihood  be  found  in  coprolites.  Having  re- 
cently procured  some  powdered  coprolite,  through  the  kindness 
of  a  friend,  he  had  submitted  it  to  a  careful  examination,  in  hope 
of  realising  the  anticipations  that  had  been  entertained.  This 
pulverized  coprolite  had  been,  he  was  informed,  ground  in  a  mill, 
and  was  afterwards  treated  with  acid.  The  result  of  this  investi- 
gation was  that  no  diatomacean  remains — no  trace  of  organization 
of  any  kind — was  discovered.  More  satisfactory  were  the  results 
of  an  examination  of  a  piece  of  rock  from  Malta,  procured  by  Cap- 
tain Hutton.  In  this  stone  tjjree  diatomacean  frustules  were 
found — two  Pinnularise  of  the  same  species,  the  other  form,  a  Na- 
vicula,  so  like  N.  elUptica  as  to  leave  on  his  mind  little  doubt  of 
identity.  Mr.  O'Meara  likewise  brought  under  the  notice  of  the 
meeting  three  species  of  Grammatophora  found  on  teaweeds  from 
the  Friendly  Islands. 

Mr.  Vickers  showed  Triccratium  areolatum  obtained  from  Bar- 
badoes  earth  furnished  by  Mr.  Stokes. 

Dr.  Frazer  showed  cavities  in  silica  containing  fluid. 

Mr.  Archer  showed  a  slide  of  Desmidiacess  obtained  from  Mr. 
A,  Leipner,  of  Bristol,  collected  near  Dresden,  and  he  brought  it 
forward  chiefly  to  show  the  identity  of  the  forms  thereon  with 
those  found  in  our  own  mountains,  and  all  rather  common  species. 
These  were  Micrasterias  denticulata  (though  marked  on  the 
accompanying  label  M.  roiaia,  thus  showing  the  widespread 
confusion  which  seems  to  exist  as  regards  these  two,  indeed,  very 
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weU^m&rked  and  quite  diflttnct  speciea),  i?K<!i*/rwi«  amj 
M.  didfiitu,,  E,  ansa  turn,  E,  vertueosum^  and  Ili/ahfhfra  <  ,, 

All  these  were  perfectiy  identical  ^^ith  IrieU  foni*s,  Mrv  Art  iier, 
likewise^  whilst  ou  the  subject  of  DesJiiidiaeeffi»  drew  the  atteutioo 
of  the  iiieetiug  to  a  paper  lately  publishsd  in  *  Overftfgt  »t'  KongL 
Vt?tenskjipSt  Akademiiua  Forhiuidlingar,  Stockholm*  (lb64), 
T*  -L  Cieve,  L-ntiUed  **  Bidrag  till  Karnicdonicn  orit  Sverige 
itatvatleiJ8algt«r  af  familjeu  Desmidie^/'  in  order  to  reintirk 
briefly  on  one  or  twn  points  stiggested  by  the  observations  of  that 
writer.  Cieve*  while  ne  justly  auys  that  some  of  the  specific  dis* 
tinctiona  are  founded  on  minute chamctersj  states  that,  iiftcr  the 
most  Ciireful  comparison  of  the  known  forms  discovt*red  by  him  in 
Sweden  with  the  figurt-^s  and  dried  examples  from  other  countries, 
he  has  been  unable  to  detect  any  difierenc*»8,  thn^,  aa  Mr.  Archer 
thought,  confirming  so  far  hif»  own  views.  There  was  one  point 
in  which  Mr.  Archer  could  not  coindde  wnth  Herr  Oeve,  and  thiit 
was  in  the  value  aa  a  generic  character  to  be  attached  to  the  liict 
of  the  Kvgoephorc  being  spinous  or  smooth.  In  his  remarki 
following  Arthrotiumu^  €&nverffrnit^  II err  C!eve  states  that  he  hn 
found  this  spcciL-s  near  Upwalain  a  conjugatt'd  stale, and  that  th 
spores  were  globular,  smooth,  and  wilhtml  spines*  I'j^on  \W\% 
latter  cireumatance  he  was  dispo&ed  to  con^^litute  a  •'  -x 

for  thltt  forun  eeparate  from  Afifhfodi^mtt»  hi  tug,  wh.  ? 

be^iet  with  numerous  acute  subulate  spines, 

Kow%  it  i^  a  character  hiid  down  in  all  books  (Halfs,  l>e  Br^- 
hitfson,  IVitchard,  De  Bary)  that  the  short,  tJccply  constrictc 
forms  have  apittouB  j^ygospurea ;  the  elongate,  slightly  or  hard 
at  all  couwtricted,  mid  tiit*  fihimentous  fonus,  smooth  rygo^pores* 
But  Mr,  Archer  had  lately  found  some  of  th«  former,  such 
ievcral  species  of  Cusmarium,  with  smooth,  non-npinous  ft|>or 
and  the  filamentous  Spft4rro£OiFmn  verttbratum  wilh  S[)ii)ou»  sporei 
It  is  well  known  that  other  specTCti  in  t!ie  same  genera  have  thi 
spores  of  the  opposite  character  in  the  respect  alluded  to;  and 
follows,  therefore,  that  this  eircums^tanee  is  of  specific,  not  generlt% 
tignitication.  Therefore  ilcvc  m  ould  he  wrong  in  placing  Arthro*^ 
dumu*  corfvrrgenn  m  a  genus  dii^tinct  from  A,  inruM  and  ita  con* 
geners,  merely  on  account  of  the  intert*stiug  fact  of  th^  i 

sygofrpores  of  the  former.     In  regard  to  Prnium  Thwmf* 
makes  the  remark,  as  if  it  were  uiugular,  that  he 
chk*rophyll-coT»tent«  farmed  into  ]i|:ire*i,  hikI  rndifi^ 
h  '  »  axis  **\'  T  * 

«i;  nrnc  rli  i 

th. 

not  C 


L 


tA 
dt 
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I'T^fnI  new  »ped^  wbieh  Mr,  AxeWi 


PROCEEDINUS    OF   SOCIETIES.  171 

Captain  Hutton  exhibited  slides  of  Galwaj  serpentine  con- 
taining Eozoon.  He  stated  that  in  the  winter  of  1862-63  Sir  W. 
Logan  sent  specimens  of  serpentine  from  the  upper  portion  of  the 
lower  Lamentian  formation,  and  which  he  supposed  to  be  of  organic 
origin,  to  Dr.  Dawson,  of  Montreal,  for  microscopic  examination. 
Dr.  Dawson  at  once  pronounced  them  to  be  portions  of  a  huge 
Foramioifer,  which  he  named  Eozoon  Canadenae,  and  which,  he  said, 
probably  formed  reefs  in  those  seas  equal  in  size  to  the  coral 
reefs  of  the  present  day.  These  statements  have  been  confirmed, 
in  every  respect,  by  Dr.  Carpenter,  who  adds  that  he  believes 
that  a  more  thorough  examination  of  some  of  the  SSilurian  fossils 
(such  as  Stromatophora),  hitherto  marked  amongst  corals  and 
sponges,  will  prove  that  they  are  really,  like  Eozoon  and  Eecepta- 
culites,  gigantic  Foraminifera.  Captain  Button's  attention  was 
drawn  to  the  subject  by  a  letter  in  the  *  Geological  Magazine'  for 
the  present  month,  from  W.  A.  Sanford,  F.G.S.,  of  Wellington, 
Somerset,  in  which  he  says  that  he  had  sent  slides  of  Irish  green 
marble  from  the  Binabola  Mountains,  Connemara,  to  the  editor, 
which  slides  he  thought  contained  Eozoon,  and  Professor  Rupert 
Jones  confirmed  the  supposition.  Captain  Hutton  therefore  ob- 
tained some  specimens  of  the  serpentine  from  Dr.  A.  Carte,  pre- 
pared them,  and  found  them  to  contain  markings  in  all  respects 
similar  to  those  figured  in  vol.  xxi,  part  1,  of  the  *  Quarterly 
Journal  of  the  Geological  Society,'  and  which  he  tlicrefore  pre- 
sumed were  Eozoon.  Captain  Hutton  also  exhibited  a  diagram, 
drawn  to  scale,  of  the  maximum  thicknesses  of  the  various  sediment- 
ary rocks,  as  at  present  known,  from  which  it  appeared  that  the 
horizon  of  the  "  Lingula-flags  "  occupied  a  position  just  half  way 
between  the  horizon  of  Eozoon  and  the  most  recent  formations, 
from  which  he  inferred  that  the  interval  of  time  between  the 
Eozdon  and  the  Lingula-flags  was,  at  least,  equal  to  that  between 
the  latter  and  the  present  day. 


Abebdeen  Micboscofical  Society. 

This  Society  held  its  annual  meeting  in  the  Grammar  School, 
on  Tuesday,  the  10th  January,  at  7.30  p.m.  The  Society  has  been 
in  existence  for  little  more  than  a  year,  and  already  numbers  up- 
wards of  seventy  members.  !Nine  meetings  had  been  held  during 
the  previous  year,  at  each  of  which  very  useful  papers  were  read, 
some  being  of  great  excellence  and  involving  a  great  amount  of 
research.  At  the  meeting  above  referred  to  the  following  gentle- 
men were  elected  office-bearers  for  the  ensuing  year : 

President  ....  Dr.  Ooilvie,  Aberdeen  University. 

-WT'     -n      'J    .         C  Professor  Nicol,  Aberdeen  University. 
Vtce-PrendenU  .      |  ^^^  ^  ^  ^^^^^^  3^  j^^^  g^^^ 

Secretary  ....  Bev.  A.  Beyeblt,  Grammar  School. 
TreoMMrer      .     .    .  Mr.  Geo.  Walkeb,  77,  Union  Street. 
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rDr.  Dickie,  Aberdeen  ITuivPraity. 
ry         -^  \  Dr,  FiDDES,  Kin^  Street. 

Cummittee      .     ,  ^^^   Baxet/h.M:^.  Winchoster. 

(^Rev,  Wm.  Bxekace^  Grammar  ScbooL 

After  the  routine  busineBs  was  transacted  the  rest  of  the  e?60* 
ing  was  devoted  to  a  display  oi"  luieroseopes  and  uiiiTOt^copical ' 
apparatus.  Several  members  ha*i  pot  themselves  to  a  verj  coo* 
ftiderable  trouble  to  bring  together  ad  useful  and  iiitereating  a 
number  of  objects  for  exhibition  as  possible.  The  folio wiug  papert 
har©  been  read  before  the  Society  during  the  past  year : 

ath  Feb.p  1864,     Dr.  Dickie,  ''  On  Two  Fossil  Earths  from 
Ireland," 
Mr.  H.  A.  Smith,  **  On  the  Principle  iurolred 
in  the  Construction  of  the  Binocular  Mi- 
croeeope." 
8th  March,  1864.     Mr,  tL  A.  Smith  (assisted  by  Mr,  O.  W. 
Wilson),  "  On  Mierophotography." 
12th  April,  1864,     Mr.  G.  Wilson,  *'  On  the  Stereoscopic  Effect* 
of  the  Binocular  Blicroscope*" 
Mr.  H.  A,  Smith,  **  Notice  of  the  Eellner 

Eye- piece/' 
Mr,  A /Clark  exhibited  a  Colk*ctIon  of  the 
Zoophytes  of  Aberdeenshire, 
10th  May,   1864.     Dr,  O^nlVie,  '*  On  the  Structure  of  SliaiL" 
14th  June,  1804.     Dr,  Dickie,  **  Hintw  on  the  Making  of  Celb." 

**0n   Two   Fossil   Earths   from 
Irelnndi/* 
Mr  A    Stephen  Wilson,  **  On  the  Meaning 
of  thi*  J^hrn^^  StrrtQscopic  rfft^d^  as  appliea 
to  the  Binorular  IVIiiToscopL*/^ 
11th    Oct.,   1864,     Mr.  A.  Ckrk,  "A  Descriptive  List  of  the 
Diatoms  tfjuiid  by  lum  and  Mr,  K,  Leys 
in  tlie  Pt^terliead  Deposit*" 
8th   Not,   1864     Dr,  Dickie,  1.  *  On  the  Detcctiun  of  Certain 
Poisons  by  means  of  the  Microscope/' 

,,      2*  '*  The  Microscopic  Strnctore  of 
Metcoritr**,*' 

,,       •!.  **A  New  Binocular  Microscope," 

,,      4, ''  The*  y  *■---"■  -  -  Pfiotographa^ 

a<ft  *ren  undar  ti 

I8(h    Dec,   1804.     Mr,  Wm.  a^nt  AnH.n,     » m     t  na] 

Dramng  and  Meaiiurenttttii/'  mUi 

on  Mtmntmi{/* 

When  the  ^"^ -— ^  ?*dmitied  or  ri*<jiiirrd  itv^M  t*-*-"  -*..,...--  ^^rd 
abiindaiUly  i  <  by  meatia  of  pn^pttrfttion*  rev 

•copt  or  by  umv*  i^^i^^ 
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At  the  microscopical  meetings  of  this  Society  held  during  the 
past  quarter  the  following  papers  have  been  read  : 

On  Feb.  7th  the  President,  Mr.  Hughes,  read  a  paper  on 
"  Sponges."  It  commenced  with  a  review  of  the  history  and 
opinions  on  the  animal  or  vegetable  nature  of  the  class,  from 
Aristotle  down  to  the  present  time.  Professor  Grant's  first  dis- 
covery of  the  ciliary  processes  was  explained,  and  the  investiga- 
tions and  discoveries  of  Dr.  Bowerbank,  as  given  in  his  recent 
work,  treated  upon.  It  was  clearly  shown  that  the  sponge  is 
animal  sui  generis,  but  of  a  very  low  type,  and  the  strongest  proof 
adduced,  according  to  Dr.  Bowerbank,  is  that  sponge,  like  Sertu- 
laria,  Zoophytes,  and  silk,  cont&med Jibroiney  a  substance  nowhere 
met  with  in  the  vegetable  kingdom.  The  paper  was  illustrated 
by  diagrams  and  microscopical  preparations. 

On  Feb.  14th  Dr.  James  Hinds  read  a  paper  on  **  The  Com- 
parative Anatomy  of  the  Blood."  The  development  of  the  blood- 
cells,  as  described  by  Dr.  Wharton  Jones,  was  traced  through  the 
invertebrate  sub-kingdom,  and  the  analogies  of  the  granule  and 
colourless  cells  explained.  The  blood-cells  of  the  vertebrate  sub- 
kingdom  were  especially  dwelt  upon,  and  the  various  views  with 
reference  to  them  enunciated.  The  differences  subsisting  between 
the  cells  of  the  ovipiarous  and  the  mammalian  vertebrates  was 
particularly  explained,  reference  being  made  to  the  researches  of 
Hewson,  Jones,  and  Gulliver.  The  paper  was  illustrated  with 
numerous  microscopical  preparations  and  with  diagrams. 

On  IVIarch  14th  Mr.  Thomas  Fiddian  read  a  paper  on  **  The 
Siliceous  Epiderms  of  the  Diatomacese."  The  author  supported 
the  theory  of  their  vegetable  origin,  and  not  animal,  and  argued 
that  their  motion  through  the  water  was  not  to  be  ascribed  to  an 
exercise  of  will,  but  was  merely  motion  caused  by  the  vital  action 
of  the  cell.  The  nature  of  the  epiderm  was  minutely  explained, 
and  also  the  workings  of  the  various  species  of  diatoms.  In  con- 
clusion, Mr.  Fiddian  said  that  the  comparative  success  of  micro- 
scopic research,  in  reference  to  Diatomacese,  proves  the  great  value 
of  tlie  achromatic  microscope  ;  that  we  owe  much  to  it,  and  that 
the  best  way  of  showing  our  gratitude  to  it  is  a  constant  endea- 
vour to  understand,  improve,  and  use  it.  The  paper  was  illus- 
trated by  specimens  of  infusorial  earths  from  Algiers,  Italy, 
Barbadoes,  Kichmond  (Virginia),  Bermuda,  and  Sweden,  and  by 
mounted  slides. 

During  the  quarter  the  following  papers  have  also  been  read, 
*.  e.  "  On  the  Silkworm,"  by  Mr.  J.  Scott ;  "  On  the  History  and 
Objects  of  the  British  Association  for  the  Advancement  of 
Science,"  by  Mr.  C.  Pumphrey ;  "  On  the  Coal  Fields  of  South 
Staffordsliire,"  by  Mr.  L.  Percival ;  *'  On  the  Hawfinch,"  by  Mr. 
B.  Buckley;  "  On  Fixed  Vegetable  Oils/'  by  Mr.  F.  Polglase; 
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"  On  fhe  Natonl  Histoiy  of  Gutta  PercW  by  Mr.  J.  Pum- 
phrey ;  and  *'  On  Two  Yean  in  Italy,"  by  Mr.  O.  Henton. 

Amongst  the  speeimenB  which  have  been  exhibited  were  a  large 
number  of  skins  of  birds  from  Upper  Bolivia;  shells  of  8ueeinea 
pieta;  a  specimen  of  Hippocampus;  the  Pallas  sand-grouse;  the 
unctuous  sucker,  or  sea-snail ;  a  beautiful  collection  of  minerals 
from  the  Imperial  Austrian  mines  of  Agordo ;  and  a  specimen  of 
smoky  quartz  from  Mont  Blanc.  A  section  of  this  latter  was  also 
shown  under  the  microscope,  to  display  the  globules  of  water 
which  it  contained. 

A  large  and  valuable  addition  has  lately  been  made  to  the 
Library  of  the  Society,  through  the  liberality  and  kindness  of  Dr. 
Bell  Metcher,  who  presentai  to  the  Society  the  whole  of  the 
publications  of  the  Bay  Society.  To  mark  the  appreciation  of 
tiie  gift,  Dr.  Bell  Fletcher  has  since  been  elected  an  Honorary 
Vice-President  of  the  Society.  Several  further  additions  have 
also  been  made  to  the  Library  through  the  kindness  of  members 
or  by  purchase. 

Blr.  (Jeorse  Dawson,  M.A.,  Dr.  O.  F.  Evans,  Mr.  H.  Heaton, 
Mr.  C.  Batcliff,  F.L.S.,  F.O.S.,  Dr.  James  Bussell,  and  the  Bev. 
W.  Wakefield,  M.A.,  have  qualified  as  Honorary  Members  of  the 
Society. 


OEIGINAL  COMMUNICATIONS, 


On  the  PKDICELLARl.ffi  0/  the    EcHIKOBBaMAXA.    By  WlLtlAM 

Bird    Heuafath^    M,D.    Lond.,    F.E.S»    London    and 
Edinburgh. 

O^^ith  Plates  IV.  &  ¥•) 

Thssi  remarkable  forceps-like  bodies  hnve  not  received  that 
attention  from  microscopiats  which  their  beauty  and  peculi- 
arities demand^  and  many  observers  have  wholly  mistaken 
their  i^ignificancej  aa  even  the  names  by  which  they  are  known 
bear  witness — -pedicellus,  originally  meaning  a  little  louse  or 
parasite.  It  is  evident  that  these  bodies  were  formerly  a:>n- 
uidcred  parasitic  to  the  animals  on  which  they  were  found, 
and  of  indcpendeot  vitality;  wbLLst  their  general  form  and 
appearance  are  nearly  as  much  unknown  to  microseopists 
and  naturalists,  as  must  be  acknowledged  from  the  fact  that 
one  of  these  calcareous  pedicellari^j  on  account  of  its  remark- 
able resemblance  in  form  to  the  head  of  a  mammalj  was  even 
recently  announced  as  suchj  and  aa  hanng  been  found  at  the 
bottom  of  tlie  Atlantic  Ocean,  in  deep*sca  soundings,  by 
a  rr  i  1  well-known  naturalist;    this  specimen  having 

bet-Mi  ,  :tcd  by  liim  at  the  meeting  of  the  British  Ass ocia- 
tiotij  at  (Jambridge^  and  it  excited  considerable  diseussion 
amongst  naturalists;  some  of  whom  were  disposed  to  con- 
aider  it  to  lie  **  the  dactylo§  or  movable  claw  of  a  minute 
crustacean, "  and  various  otlier  opiulous  were  formed  of  its 
nature*  Out  Mr,  Bn«k,fronia  comparison  with  the  valves  of 
one  of  the  pedicellariie  of  Echimm  iividm,  and  another  of 
AmphiiiHus  commuuLf^  conjectured  that  it  was  the  pedicel - 
laria  of  an  unknown  Echinus,  in  which  view  all  must  concur 
who  compare  the  figure  of  the  object  given  in  the  ^  Microscopi- 
cal Jounial/  VoL  IX^  page  39,  with  the  extensive  aerieanow 
r  '  '  ■inl  of  the  author's  photographs  of  the  various  pedi- 
lif  our  British  Eehinodermata,  From  these  photo- 
tt  wilt  be  seen  that  the  object  in  question  is  a  valve  of 
rrn  culled  pediccllaria  globifera,  but  that  it  does  not 
l>elong  to  any  of  our  British  Ecbiai^  although  closely  resem- 
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bling  one  of  ihme  of  Echinua  mUiartB^  oue  of  our  comtaoneiit 
Echini.* 

The  eol lection  and  investigation  of  these  pedicelliiriie  has 
been  a  work  of  considerable  timei  having  ocoupietl  the  au* 
thor  during  the  leisure  moments  of  several  years;  these  re- 
searches were  in  progress  at  the  time  of  the  discovery  of  the 
so  called  Atlantic  mamraalian  jaw,  but  their  publicution  hiw 
been  delayed  from  various  cansesj  the  principid  being  llui 
difficulties  attendant  upon  making  tlie  photographu,  and  tlie 
extengsive  nature  of  the  inquiry  necessitating  the  making  of 
nun^erous  preparations  of  a  delicate  character  (roin  aninnUs 
difficult  to  obtain* 

With  regard  to  the  probable  nature  of  the  padicdlarbe, 
growing  feeling  bas  ariacn  amongst  natural  ists  that  they  are 
organs  peculiar  to  the  animals  upon  which  they  are  fontid,  and 
th&tj  like  the  bird^s-head  processea  on  the  polyzoon,  they  were 
organs  of  defence  or  prehension,  which,  although  not  ab«o* 
lately  necessaiy  to  the  existence  of  the  Echinodcnn^  were  yet 
as  iHJculiar  and  special  to  the  genus,  and  even  indieativt*  of 
the  species,  as  the  form  of  a  tooth  or  the  character  of  a  l>one* 
It  wui  be  »een  from  thcae  numerous  photographs  that  thcae 
views  were  well  supported  by  examples,  and  that  wlulst  great 
general  resemblance  in  form  may  be  traced  to  the  pc<li* 
eellarise  of  the  various  species  comprising  the  genus  Eehiuu»» 
Yet  there  arc  many  which  are  capable  of  recognition  as  being 
indicative  of  the  species,  and  totally  different  from  those  of 
the  genus  Amphidetus,  Spatangus,  or  Unistc^r,  with  which 
they  may  be  compared,  so  that  the  author  has  no  hesitation 
in  stating  that^  in  the  same  way  that  one  auimal  may  be 
recognised  by  its  tooth,  or  an  Echinus  by  its  spine,  it  wouM 
be  equally  possible  to  assert  positively  that  a  certdn  pedi- 
ccllaria  belonged  to  Urasier  gkidarm^  to  Echinm  ^phwra^ 
or  to  Amphidebm  commnnis.  Further,  that  althoufjh  the 
general  form  of  pedicxjllariieof  UrtutiiT  mhem  present  greai 
similarity  to  those  of  U.  t/iatnaiis,  and  tliosie  of  EcJmi 
miHari^  agree  remarkably  in  character  with  those  of  Eehm 
lividmi  or  Rchinfut  sphfera,  yet  there  are  abundant  diflerences 
mid  peculiaritiesK  in  their  ftpi)carft!iee  to  indicate!  to  the 
practical  ere  to  what  particular  speetest  it  mny  Ix^tong* 

The  author  baa  hitherto  onlv  found  pcdiei^llarif«>  in  the 
genera  Trastcr,  Spatangiifl^  AmpMdetuji.  and  I'elj'jiu^.  huvinff 
i'\  many  other  gaicm  of  Echiu'" 

ttil\..  Lv4i«i;y,  more ea{KK^ialiy  Comatula,  Opi^i m^^'v.i»,  muk  i>j^f.iiu* 
ridse* 


•  It  hni. 
thci  long  ten  J 
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Amongst  tlie  family  of  the  Astcriadaj  the  genera  Crihrella, 
P:ilmipeSj  Solastcr,  Astropecten,  and  A§teriiia,  are  apparently 
equally  deficient  in  true  pet]iceliari*e. 

Amongst  the  Echiniilae  the  author  haa  had  no  oppor- 
tumty  of  examining  Cidaris,  Echitmcyamtts^  Echinarach* 
mn»,  or  Amphidetu»  roineus ;  consequently  he  can  give 
no  definite  opinion  on  these  genera  or  species,  but  he 
thinks  it  probable  that  the  latter,  at  least,  may  possess 
these  pr4icellarial  organs.*  The  Holothuriada^,  together  with 
the  other  cirrho-Termigrade  Echinodermataj  also  want  pedi- 
cellariae^  for  it  is  here  scarcely  necessary  to  remark  that  the 
calcarecma  spienla  and  perforated  plates  ex^ieting  in  these 
F.i-li^iTirtdemis  are  the  analogues  of  the  pentagonal  plates  con* 
J  the  shell  of  the  Eehiui,  whilst  the  oral  tentacles  are 
tjiiiit-  jrt'c  from  calcareous  appendages. 

In  the  genus  Syiiapta  the  perforated  plates  and  anchor- 
■  nda^t^  may  possibly  bethought  to  bear  some  near 
»  ,   I    I  to  pedictillariae,  but  a  closer  inspection  of  these 

peculiar  t>odie«  will  convince  us  that  these  perforated  plates 
arc  also  the  analogues  of  the  pentagonal  plates  of  an  Echinus 
nhellt  whilst  the  anchors  are  merely  modifications  of  the 
sptQei)  and  are  used  as  organs  for  prehension  or  locomotioOj 
and  aii^t  the  animal  in  raising  its  vermiform  lx)dy  to  the 
mouth  of  its  tuhcj  the  anchors  being  withdrawn  during  the 
period  of  contraction  of  the  Synapta,  and  contribute  little 
or  nothing  to  the  powers  of  defending  the  animal  from  the 
attacks  of  its  predatory  enemi^i  It  will  be  seen  that  the  pedi*- 
cellarise  of  the  genus  Urastcr  have  been  well  illustrated  in 
two  individual  specie^j  Urmter  rubettii  and  t/,  ffiucinlis,*%ud 
timt  tliey  fire  very  different  in  form  from  those  of  the 
gemsfa  ^'  ■  mi^  Aniphidetns,  and  Echinus,  all  of  which 
possess    ^  \tinm  consisting   of  three  calcareous  bladesj 

whihtt  ihe  1/ rasters  have  invariably  two  blades  in  each  pedi- 
celhmal  head. 

Amongst  the  Echini  the  epocies  fniiiaris^  gphara,  Fkfninffii, 


•  Hmr**  i^h  p?ipcr  wia  read  mt  ttie  Bath  race  tin  g»  ibe  Ket.  A,  M.  Nor* 
f  ■     nglf  placed  at  the  author'^  dispoaai  his  valuable  coUeo* 

jI  BnUali  EchitiodermaUi ;  amongst  them  are  those  from 
'.  {^itf\  Stich aster,  Aateriaa,  ajid  Aateriim,  amount 

ni  tlic  gc^nrra  Echinocyamns,  Cicbris,  Bryssop^iSp 
7ir,  tlic  Echinido!.    The  Be  v.  A,  M,  NoriiMia  igreea 

w;'i:  :j  orders  GrinDidea  and  Ophiaroidea  arc  ihtidout 

,    .  '\°^^''^"'¥a  and  EclijaotdeA  nioslly  possess  theuk 

beea  described  by  Mr.  Normati,  in  hia 

,...cic8  of  British  Echinodormata/'  in  the 

I  HOfif  which  containa  also  some  vtrj  Impor* 
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Hvidm,  two  varieties,  and  neffkcim  (Forbes),  have  fumWhed 
numerous  illustrations,  and  an  Echinus  from  the  Mediter* 
ranean  has  alBo  been  examined^  the  pedicellariEe  of  wbicli 
were  so  closely  analof^ous  in  form  to  those  of  the  British 
neghi'fus  that  the  antbor  ^as  fully  prepared  to  find  Ihftt  ft 
compaiHson  of  its  other  characters  with  those  of  that  species 
would  confirm  their  identityj  and  it  subsequently  did  »a^ 
without  any  possible  doubt,  an  instance  which  mav  be  eon* 
sidered  the  strongest  possible  proof  of  the  truth  of  the 
proposition  **  that  the  farms  of  the  pediceUari^e  are  peculiar 
to  the  species/' 

The  pedicellarisa  of  some  Echinodcrms  (more  e^jiccially 
Uraater  mhem,  Echinus  gphtertt^  and  Amphtdetu^  commnnuj 
have  been  partially  described  and  incorrectly  fiarnred  by  variofm 
o?Jscn^ers — Miilicrj  Sars,  MuurOj  Ok  en,  and  Sharpey, 

Miiller  appears  first  to  have  given  them  the  name  by  which 
they  have  been  hitherto  kuown,  and  he  coneeivcd  them  to  be 
parasitic  auimak,  which  opinion  Lamarck^  Cuvicfi  and 
Schweiggerj  more  or  less  adopted,  but  Munro,  OkeUi  oad 
Sbarpey^  regarded  them  as  organs  of  the  anima]  of  whose 
purpjse  aud  function  we  as  yet  know  nothing.  It  appears  to 
be  generally  established  ns  a  fact  that  the  pediccnarisc  con* 
tinne  their  movements  even  hours  after  the  atiimal  hem  1jc«*ii 
crushed  to  pieces,  aud,  to  all  appearance^  dead;  yii  *  ■►- 
pareutiy    indcpeudent   movements,    cannot  be  t^ati  .  ly 

adduced  at  the  present  day  as  evidence  of  individual  vitiihty, 
as  the  existence  of  sueh  involuntitry  motions  in  the  lower 
animals  depending  on  muscular  irritability  and  reflex  excito* 
rootory  actions  are  well  known  to  all  physiologists,  whilst 
even  the  leg  of  a  man  has  been  observed  to  move  vigorously 
some  time  after  amputation.  In  desieribing  the  Ei-hinmltT- 
mata  Professor  Forbes  frerjuently  employs  the  word  spiuyleji 
as  a  synonym  for  that  of  pediecllarite,  but  this  altcratiOQ  ts, 
without  doubti  an  innovation  which  dix*s  not  rct*f>ni funs cl  it^irlf 
for  geiicral  adoption,  aa  many  Kehiuodermata  wl  t? 

of  pedicellaiiap  possess  little  spines  which  are  niL.no  tiu:i-r- 
ent  in  form  from  those  ininutc  ors^aua  which  we  arc  tiow 
euf^agcd  hi  iuvcHtiguting.     An^'     *  '        V    "      .  •      ], 

lariic  iiivolvej*  uu  undoubted  uji 

tiou  of  the  little  pinccr-Bhapcd  i  :j:lii-  u  m hm.nI,  y.'i  it  ,^  tar 
preferable  to  retain  this  tcrm>  \siih  .*  uii^iitai  ju^li^uIiqij  that 
we  now  know  them  to  lx>  no  puriutitcs,  than  to  iubd  a  term 
brarin-    -r*:  ^^  '-ide  Hignific: '^  -  --.:...  j..    .  ..i  ^  .:..... i. ^ 

to  th'  -ion  of  th  J, 

AU  j^  i  k 

of  great ).  r^ 
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'  i  1  by  a  flesliVj  aensitivej  mnaeiilo- membra  nous  eta- 

iauoiis  with  the  eomnion  iutegurafat  of  the  auimaL 

Tiie  iieilicellariic  of  the  genera  Amphidetns,  Spatanj^us, 
»nd  Echinus^  possess^  in  addition,  a  calcareous  style  or  stem, 
which  ii  also  coiered  hj  a  prolongation  from  the  skin  or 
gelatiomis  envelope  of  the  animaj,  and  the  basal  end  of  the 
miy]v  is  enlar*^ed  for  articulation  with  a  stualler  knob  or 
.  '  Ml  npcin  the  fihcll,  adapted  to  its  rcceptionp  in  a  baU- 

v**t-l  ike  movement. 

1  ts  are  of  greater  beauty  tlian  the  pedi  cell  arise  of 

the  J.  :  .  Icrmata,  as  the  highly  reticulated  character  of  the 
atnjctare,  the  briHiant  transparency  of  the  crystalline  sub- 
BtauoCj  and  sparkling,  gem-like  elegance^  fully  teitify.  But  all 
these  characters  may  be  elicited  by  ordinary  examination  in 
the  microseope,  with  transmitte*!,  reflected,  or  oblique  rays 
falling  upon  thera.  Yet  the  highly  doubly  refracting  pro- 
perties of  carbonate  of  lime  or  Iceland  spar^  of  which  they 
are  composed^  make  thcra  still  more  lovely  objects  when  they 
Are  examined  by  pcjlarixed  light  and  the  selenite  stage,  but 
without  the  analysing  crystal  above  the  eye- piece.  Under 
the^e  eircumataiiees  the  pediccllariie  thcmselvea  become  their 
own  analyser*,  by  double  refraction;  and  the  transparent, 
colon rless  valve  of  pcdicellariae  becomes  either  red  or  grecUj 
blue  «r  yellow,  accord ing  to  the  thickness  of  the  selenite  plate 
beneath  them.  Some  Echiui,  as  E,  iividus  and  E,  negkciviM 
(Forbes),  are  well  auppiicd  with  a  deep-blue  colouring  matteiTi 
which  gives  a  beautiful  tinge  to  the  spines,  which  is  not  re- 
moved upon  boiling  in  strong  potass  lye.  The  pediccllariaB 
noder  the^sc  circumstances  also  possess  the  purple  tint  of  tlic 
lipiuc^,  the  colouring  matter  existing  in  some  sort  of  com- 
^  with   the   crystalline    carbonate  of   lime.      These 

t  t  Lii  d  obgects  remind  one  of  brilliant  sapphire  gems,  pro- 
fiiaely  decorating  the  woudrously  constructed  Echinoderm, 
Ic^^  costly  and  far  more  elegantly  cut  than  the  far-famed 
|f  ueln  of  Jler  Majesty,  but  destined  to  be  hidden  in  the  dark 
abyss  of  Oceania  depths  until  brought  to  light  by  the 
researches  of  the  naturalist,  and  rendered  evident  by  the 
Icn*c»  and  mirrors  of  the  microseopist. 

Wben  it  is  desirable  to  examine  the  movemeots  of  these 

organft  it  is  advisable  to  remove  a  portion  of  a  living  animal 

and  insert  it  in  a  small  trough  of  sea  waterj  and  watch  the 

I  led  I  cell  a  rite  with  a  low-power  objective  upon  the  stage  of  the 

I    '^  when  it  is  only  desired  to  examine  the  struc- 

.        vlhiriye.  it  is  better  to  remove  the  organ  with  a 

ir  small  foret^pn,  and,  having  placed  it  on  a  wlide  with 

quantity    of  glycerine   containing  a  little  caustic 
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potash,  shortly  the  mnseulo^ membranous  iodoBiam  beooi 
transpareutj  if  not  dissolved ;  aod  all  the  calcareous  elemt 
become  apparent,  but  still  not  eutliciently  clear  for  photo- 
graphic purposes-  Under  these  eireiimstances  it  is  necessary 
to  boil  up  each  auinml  in  distilled  water  containing  « 
tolerable  quantity  of  caustic  potaah,  which  diatsolvcs  all  the 
fleshy  coverings^  and  the  calcareous  pieces  arc  made  clean 
aud  transparent.  In  many  instances^  if  the  boiling  has  been 
carefully  stopped  at  the  proper  timCj  the  two  or  three  bladis^ 
constittitiug  the  forceps-like  appendage  remain  in  coujunc- 
tion,  aud  are  then  very  much  more  iustructife  pre  para tionii 
to  the  microficopist.  In  order  to  nsmore  the&e  pediceliaris*! 
from  the  other  caleareons  debris  of  the  Echinodemi  it  ii* 
necessary  to  allow  all  matters  to  subside  and  decant  the 
supernatant  alkaline  iolution ;  and,  having  removed  all  t! 
of  pota^  by  frequent  washings  and  aubsidenco  with  suecesfli^ 
portions  of  distilled  water,  it  only  remains  to  agitutc  the 
whole  well  together  with  a  steady  circular  motion,  and  after 
some  moments'  repose  pour  off  the  supernatant  water  which 
contains  the  pedieellarial  blades  in  suspension.  On  rcpoae 
these  subside,  and  may  be  then  removed  by  a  dropping  tube> 
placed  on  a  slide>  dried,  and  mounted  in  Canada  baliam  in  tli0 
usual  way. 

The  objects  now  exhibited  in  photographs  have  all  been  00 
prepared  by  tlie  author  Mmself,  and  are,  consequently, 
authentic  specimens,  and  have  all  been  photographed  to  oni? 
scale  for  eomparison  with  the  same  Icna  and  camej*a.  They 
am  under  the  same  identical  cir  cum  stances  in  each  particular 
case,  so  th^it  relative  si^o  may  be  taken  into  considi^ratjan  la 
one  of  the  elements  of  diderencc- 

The  objectives  used  were  a  Ross's  inch  and  half-indi,  two 
beautiful  lenses^  in  which  the  visual  and  actinic  foei  rigidly 
corresponded,  which  of  eoinrse  contributed  much  to  ibc 
beauty  of  the  photographic  pictures,  the  al>solutc!  acouimcy  of 
wbscb  is  ouly  limiteil  by  the  degree  of  xjenetratioci  of  the 
\cnji.  Direct  solar  light  has  been  in  all  ihesc  micfo* 
pliotographM  an  Hl>!*ohiti^  necessity ;  the  imaffc  of  fhe  ftm 
lieing  actuully  neecBtiary  to  the  formation  of  an  i 
iiig  the  intensity  rcmii»ite  f^^r  T^^'vinjTrnphiepriiuii.,^  ^,.,.j^...  -. 

A  general  \icw  ot  the  p*  ri^  of  mi  animal  was  6r»t 

lokeii  with  ihe  tnch^  Ktnng  &[M)l  '  v  diameters  ;  tlion  each 

form  of  pediLxrOaiiai  blade  urn^  >y  t;iken  with  ihe  half- 

inch^  giving  a  magnifying  pi>wer  i^ 

As  tins  paocr  1*1  still  far  f^im  r  1  nina* 

ii  uUofgn  fftticoDii 

tli    ,iM^..  ii  f*i.*^iju  loeldiwpl^  lu^i  Uvc.<4 t.u  any reaiiui  «*.i*  .        ^ 
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kindly  supply  him  mth  spccimcnft  of  the  following  Echino* 
tierm^—S/mtanfpu  purpurem,  Echinus  UmduSf  E.  meh^ 
and  othc!r  of  the  nir^^r  forma  met  with  on  our  coast.  He 
i»  iklfio  dcaiiraus  that  they  should  be.  fresiily  dredgedj  aa  in  tho 
cabinet  the  pcdiccUaria?  aimmt  always  drop  ok  and  are 
lo»t.  He  iiids  that  dried  powdered  salt  is  the  beat  material 
in  which  to  pack  them  for  his  puriiose. 

It  only  remains  to  conclude  theae  introductory  remarks  by 
siat^crely  thanking  the  following  friends  and  gentlemen  for 
their  kind  stssi^^tatice^  viz.,  the  Rev.  A*  Percivalj  of  Sciily ; 
Profe^Hor  Wy  ville  Thomsonj  of  Belfast  ^  Dr.  Steele,  of  Dublin ; 
Mr.  Gallicnae,  of  Guera&ey;  Mr.  C.  Stewart,  of  Plymouth  ; 
Mr*  Bean,  of  Scarborough ;  Mr*  Leipner,  of  Clifton ;  Mr. 
A-  8,  Raedj  of  Tenby  j  and  more  especially  the  Rev*  A*  M, 
NormazL,  of  Hough ton-lc- Spring;  to  all  of  whom  the  author 
is  indebted  for  various  valuable  specimens  of  our  British 
BehinDdcrmata, 

AsT^RiAs  unn^NB  (Linnffius), 
UiusTEii  unoENs  (Forbes). 

The  late  Professor  Forbes,  in  describing  the  pedicellariffi 
of  the  Vrmter  mhm»j  says — ''  Tliose  on  the  body  and  upper 
fipines  diflcr  iii  shape  firom  those  on  the  spines  immediately 
bordering  the  avenues.  The  former  are  much  shorter  and 
hlanter  in  the  Ijkdes  than  the  latter-  The  calcareous  forceps 
of  wliieh  their  tieads  consist  are  united  in  an  integument  of 
a  soft,  granular  tinsiie*  whicli  cnTelopea  the  forceps  when 
closed ;  and  this  uppuratus  is  mounted  on  a  bulging  body 
of  a  sTmilur  .substuncCi  which  crowns  the  round  and 
flexible  peduncle,  sometimes  aimptcp  sometimes  branched, 
eaeh  branch  having  a  similar  termiuatioti*  He  could 
detect  no  vibratile  cilia  on  their  stalks,  but  there  appeared 
to  him  to  be  ciliary  motions  within  the  blades.  When 
the  Htar-fiiih  is  alive  the  pedicellari^  are  continually  in 
iQciticiii^  opening  and  shutting  their  blades  with  great 
actirity ;  but  when  cut  off  they  seem  to  lose  that  power*  If 
they  be  not  distinct  animals,  as  Miillcr  fanciedj  for  what 
purjHKse  can  tliey  serve  in  the  economy  of  the  star-fish  ?  If 
they  be  parasites,  to  what  class  and  order  do  they  belong? 
What  is  their  nature,  what  their  food?  Truly  these  are 
mentions.  Tlicsc  organs,  or  creatures,  have  now 
\\\  for  many  years,  have  been  examined  and 
tui-  iv    many    iiatunihs^ts   and   anatomists,    have   been 

cat  l:  11^  Ludied  and  accurately  delineated,  and  yet  we  know 
TKit  what  they  arc.  Tliis  is  but  one  of  the  many  mysteries 
of  tuitural  history,  one  of  those  unacconntable  tilings  which  we 
knONf  and  know  not,  of  tho»o  tuauy  facts  in  nature  which  teach 
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US  how  little  is  man's  knowledge  and  how  wondrons  and 
tiQsearchable  is  God's  wisdom.  It  h  folly  and  viiiHty  to 
attempt  to  accoiitit  for  all  facts  in  naturfj  or  to  pretend  to 
my  why  the  f^eat  Creator  made  this  thing  or  why  he  made 
that,  and  to  discover  in  every  creature  a  reason  for  its 
pecuJiar  organization.  It  is  but  another  form  of  the  same 
vanity,  having  satisfied  itself  of  the  discoveries  it  has  made, 
to  pretend  to  praise  the  all -wise  Maker^s  wisdom  in 
organizing  bis  creatures.  That  God  is  all-wise  is  a  reveak 
trnth ;  and  whether  the  organization  before  tis  seem  CECellec 
or  imperfect  it  matters  not;  we  know  it  is  peri'ect  and 
being  the  work  of  an  all > wise  God/' 

Dr.  Sharpey  nays,  also,  in  describing  those  of  UraHer 
rubens — ^'  During  life  these  forceps-like  blades  are  con- 
tinuously open  in  a  fresh  and  vigorona  specimen,  ma 
instantly  close  upon  being  touched  by  a  pin,  and  grasji 
it  with  considerable  force.  The  partienlar  use  of  theae  pre- 
hensile organs  is  not  apparent ;  their  s-tcm^  it  may  be 
observed,  is  quite  impervious/' 

The  peculiar  movement  of  tlie  calcareous  blades  are  pro- 
duced by  muscular  fibres  existing  in  the  external  musculo - 
membranous  indusium,  and  an  abductor  niwseuhir  bund  I 
may  be  traced  which  serves  to  separate  the  two  blades  fron 
each  other,  whilst  they  are  closed  by  equally  powerful 
adductors,  all  acting  under  the  will  of  the  animal.  The-se 
muscular  fibres  generally  have  some  calcareous  point  of 
attachment^  and  thus  the  spines  and  fenestral  walls  are 
generally   well   clothed   with   tlie   pediccllariiB ;    but   where 

Eedicellari^e  are  foimd  in  the  fenestral  spaces  these  muir   ' 
undies  are  attached  to  the  firm  coriaceous  tegument  oi 
atar-fish,    which   integument   closes   in   great    measure    the 
aperture  of  the  fenestra,  but  vet  possess  numerous  openinga 
to  allow  of  the  transmission  o{  sensitive  prolongationa  of  the 
intcrnrd  membrane  as  tactile  organs* 

Professor  Forbea  »ay» — **  Both  disc  and  rays  of  the  stjir- 
fish  are  retieulatcd|  and  at  the  angles  of  the  reti-  -  '  ss 
ari^c  conical   blunt  spines,  the  bascB  of  which  are  sut  tl; 

by  ctirele?!  of  thickly  studded  spinulcjw  (pedicellariir) ,     In 
spaces  between  the  reticulations  are  numerous  imall-elel 
pmcer^shaped,  flattened,  jie<luneulated  sptnulcji.    The 
of  the  ambtdacral  avenues  aro  bonlered,  fkr>*    ^-  -^  i  » 
long,   thin,   taperinir  spinesi,  which   have   fi  J 

ftf,-"  ,\     .:  .  V,-:,      '  -■   ...     ,  .-■  ,  !,, 

n. .  _  ■ .  ■  ,  .t 

iptnos^  ftuniiar  to  tboso  mi  tii  dK)ve,  but  ii.  1 

ftfrtiimi'r     TFiiiv  nn-  gcmendly  ;»..^  .11  each  row^^  ui, .  ...  ir 
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ft*  feuiTounded  hy  tufts  of  spinnles  (pediceUarise),  In 
ang  specimens  tJie  |jinccr*like  spicules  are  freijueutly 
Firanting/'  ('  Britisli  Echiiiodcrniata/  p.  84-.) 

These  pexiicellarijfe  are  sessile  in  gome  cases  or  peduncti- 
Inted  iti  others »  but  the  gemis  Ura&ter  is  diitiuguialicd  by  the 
pcdicellfiriu;  iiivai'iably  having  two  blades^  scs&Ue  in  the 
greater  Dumber  of  inatauees ;  and  of  two  characters^  either 
solitary  or  aggregated. 

The  solitar}^  sessile  pcdicellariic  are  found  generally  dis- 
seminated over  tl*e  dorsal  aspect  of  the  rays  and  disc, 
situated  in  the  arcolcc  of  the  skeleton,  and  attacJied  to  the 
jniirgiii  of  the  fenestne.  This  form  of  pedicellaria*  may  be 
denominated  valvatCj  or  the  shcep'shearing-shaped  forcepSj 
from  its  similarity  to  the  shears^  and  from  this  cir  cum  stance 
the  anthor  has  named  them  '^  forficiformes/^  They  are 
▼«i7  numerous  on  every  animal  of  the  genus  Uraster^  and 
are  more  readily  disecrned  in  dry  specimens. 

This  geiius  alwo  possesses  two  kinds  of .  aggregated  pedi- 
^Hariie — one  valvate,  the  other  pincer-shaped. 

Tlie  spines  bordering  the  amhuhicral  groves  are  frequently 
teeH  covered  with  a  rtcx?k  of  these  pedieellariiej  which  have 
til-;     :        V  aJ vate  or  forficiforra  appearance  as  the  solitary  form 

f}T-  noticed,  but  the  blades  of  the  shears  are  generally 

ouger  and  more  acute^n  fact,  more  *'mandibulatc"  in 
form. 

Both  these  valvate  forms  agree  in  baviug  a  basal  portion 
End  two  blades ;  each  blade  is  pointed  and  gouge-like^  with 
intusparcnt  cutting  edge®  running  nearly  three  quarters  of 
their  ien^h,  and  appearing  with  higher  powers  finely  den- 
tatcd*  Tlie  basal  portion  seen  from  abotc  consists  of  two 
adbereut  cup- like  cavities,  somewhat  quadrilateral  in  form — 
an  oblong  parallelogram,  tlie  augk^s  of  which  are  rounded, 
The  marj^ins  of  these  cup-like  cavities  serve  for  the  articular 
tion  of  the  broader  ends  of  the  blades*  and  when  opened  the 
whole  organ  presents  the  shears4ike  form  described. 

The  second  form  of  aggregated  pedicell arise  wholly  differs 
from  the  former,  and  consists  of  only  two,  having  no  basal 
ptirtifju.  These  are  tndy  foreeps-like  in  form,  each  blade 
crcMimngihc  other  by  a  joints  not  unlike  the  hinge  of  a  pair 
of  scissors  or  pincersi  and  having  a  deutatcd  jaw-like  margin, 
po^*'T  '  nne  in  mind  of  a  dog's-tooth  foreepSj  hence  called 
*M  jfmes/^  They  occur  around  the  bases  of  the  dorsal 

ptne^  111  dense  cluBterSj  of  some  hundred    or  more  to  each 

ine,  in  g facialis,  but  are  far  less  numerous  in  rubens. 

The  fleshy  base  of  ttiis  mass  of  pedieellariBe  occasion  that 
icy   look  of  tlie  spine  whence  the  specific   name  glucialiM, 
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On  pressuij^  oat  a  portion  of  this  fleBhy  pedtiiicle  it  is  easy 
to  find  the  ioagi  tvristedt  muscular  ropea^  ritntung  tbrougu 
tlie  fteshy  mass  to  the  base  of  each  peditrellaria,  there  dividiog 
into  two  braochea,  one  for  each  blade  of  the  forceps.  Polsr- 
ked  light  renders  this  structure  more  evideut.  These 
forcepifonii  [K^licellariie  are  also  fonnd  in  solitaiy  itidivtdcials 
attached  to  the  marginal  base  of  the  fenestrse.  The  best 
method  of  seeing  tliese  pediccUarise  is  to  dissect  off  the  dorsal 
integument  of  the  star*fisb,  di^  it  between  two  plates  of  glaiis, 
boil  it  in  turpentine,  and  mount  it  in  a  cell  in  thin  Canada 
baUam,  boiling  to  expel  air-bubbiesj  and  placing  a  glaaa  cn>Ter 
on»  as  usual.  Polarised  light  exhibits  these  calcaroofui  urgana 
splendidly, 

lu  addition  to  these  pedieellariae,  coraraon  to  both  the 
Utastct  rttbem  and  giavtulU — but  all  are  of  far  larger  size 
in  the  latter  84pecie« — we  tind  an  cnormotisly  large  "  maxillse* 
form"  pedicellaria  iji  the  glaciuiw^  whieli  is  peculiar  to  thia ' 
species;  it  appears  in  greatest  numbers  along  the  margin  of  ^ 
the  ambubicral  groves^  and  i»  usually  ''solitary/^  It  is 
coartely  dcutated  around  the  jaw- like  edge,  with  large  serrated 
teeth,  interloeking  with  those  of  the  opposing  blacle,  and  its 
base  is  attached  to  the  don ble,  cup- like,  terminal  joint,  aa  ia 
the  mandibulate  and  for fici form  varieties,  which  it  tliffera  from 
in  possessing  a  rounded,  expanded,  jaw*like  end,  inttteud  of  a 
pointed  conical  tip.  These  pediccUariie  have  not  been  previ- 
ously deistcribed  or  figured  by  any  observer. 

It  is  usually  pedunculated,  the  pedanela  being  long,  fteslry, 
otid  tubidar,  without  any  calciLreous  style* 

This  (ledieeliaria  is  also  valvate  in  form,  like  the  maiidibtt^ 
lat*?  and  forficiforra  varieties. 

The  following  incafiureuicnts  have  been  very  carefully  maidb  J 
in  10,U0Oths  of  an  Dnglisb  ineb. 
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Rt;  CO  It  II  of  the  ocatrrente^  new  io  IhklanDj  with  Note,  of  a 
Pfiuihr  Conditwn  i>//Ae  Vulvocinackcjls  Alga,  Stkpha- 
xofiPjLiiRA  PLuviALiH  (Coliii)^  Quii  Ohmrvattum  ihcreou* 
By  WiLLiAM  AttiiiKR»* 

{CkmimMcdffQm  p.  1Z2.) 
It  niaj  be  sfticl  tbat  the  primordial  cells  of  the  mature 
[dantdo  not  change  \Ancc  within  the  envelope-cell ;  but  there 
are  CTTcum stances,  even  tliough  the  force  were  more  ei)erg€*tic 
than  it  ftt  all  nin  he,  wlii(*h  prevent  thi^.  The  pair  of  tlagelli- 
fcirtii  cilia  projecting  through  the  extremelj  minute  openings 
in  the  wall  of  the  primordial  cell  into  the  water,  and  the 
majority  of  tlie  protoplasmic  prolongations  reaching  to  con- 
tad  with  its  inner  surface,  where  they  doubtless  for  a  time 
ftdliare,  tend  to  suspend  the  primordial  cell  in  its  place.  But 
even  when  tlieae  arc  not  fnlly  extended,  and  besides  the 
mlownc^  and  comparative  feebleness  of  tlm  process,  tlie  pro- 
longtitiotid  existing  at  opposite  ends  simultaneoii^ly  and  the 
contents  being  of  a  compact  and  comparatively  firm  character, 
not  loose  and  disintegnited  as  after  ward  s>  as  evinced  by  the 
fvi  I.  V  in  position  of  the  two  **  chlorophyll- vesicles/*  there 
ii*  .  m  nny  direction  of  the  coutentSj  nor  any  reptant 

inoutin.  There  is,  1  think,  to  some  degree,  a  certain  amotmt 
of  fore*«hadowing,  as  it  woro^  of  the  dillerentiation  of  the 
ejitremities,  so  conspicuous  in  my  amceboid  iKwlics,  in  the 
ordinary  primonlinl  cells  ■  it  will  be  noticed  that  these  are 
often  far  more  copiotisly  drawn  out  into  the  described  fil^ 
men  tons  prolorigations  at  one  end  than  at  the  other,  which 
is  more  attenuated ;  and  one  end  of  each  of  the  primor- 
dial cells  is  often  ilrawn  much  more  into  one  hemisphere  of 
the  gbbe  than  the  other. 

NoWj  the  foregoing  remarkable  considerations  seem  to  have 
excited  comparatively  little  notice)  and  it  is  only  when  such 
ctharaicteristics  are  evinced  so  forcibly  as  that  the  primordial 
cells  crawl  rhi/.o{KKl-like  about  that  they  strike  us  with 
wonckr*  The  amceboid  bodies  descril>ed  become  propelled 
coKistftJitly  ill  one  direction,  because  the  pseudopodal  processes 
ane  given  oif  only  at  one  extremity,  and  the  iriHux  of  the 
granular  substance  of  the  mass  isj  of  course^  obliged  to 
follow  in  that  direction. 

But  the  assumption  by  tlie  primordial  cells  of  Stephano* 

tpliffira  of  an  amceboid  condition  is  not  without  a  parallel  in 

motlier  volvocinaecous  alga.      Dr*  Hicks  has  described  an 

amoeboid  condition  of  the  **  ssoospores ''   of  the   far  more 

Eetid  bcbrc  the  NiitiirELl  Ubtory  Society  of  Dablb,  May  6,  lS(k1. 
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familiar  Volmoe  glohaior,^  In  this  or^oism  some  of  the 
gouidia  increase  in  size,  become  colourle^  \  but,  containing 
some  brown  or  rethlisb  particles^  become  detaehed  from  the 
circumference  of  the  sphere,  and  acquire  the  powt^r  of  pro- 
truding and  retracting  at  various  points  tlie  outer  proto- 
plasmic layer  {primordial  utricle),  jusit  like  so  many  true 
AmtEbie.  By  this  power  they  glide  along  the  inner  surtace 
of  the  sphere*  Dr*  Hicks  enters  into  some  arg omenta  it> 
prove  that  these  are  really  the  modified  aoosi>ore»  or  guTudia 
of  theYolvox,  and  not  true  AmcebiJej  whieh  have  entered  the 
Vol  vox,  and  have  devoured  e^ch  a  zoospore  equal  in  si^e  to 
itself^  and  then  digested  it*  His  arguments^  intleed,  that  it 
is  an  actual  chanoje  of  thegonidium  itself,  seem  irrefutable, 

But  the  amoeboid  bodies  of  Vol  vox  differ  in  some  par* 
tieulars  from  those  of  Stephanosplifera.  In  the  latter  they 
do  not  become  colourless,  as  in  the  forraer,  but  rrtaiu,  as  has 
been  stated^  their  green  contents,  but  in  a  moredi  '  tted 
and  loosely  granular  ccwxditiou;  they   do  not  i-  .my 

reddisli  particles,  as  in  the  case  of  Vol  vox.  In  tlie  case  of 
Stephanosphiera,  as  has  been  stated,  the  extremities  of  the 
amoeboid  bodies  are  definitely  distinguishable  as  an  anterior 
and  a  posterior  end,  from  the  former  only  of  which  are  the 
pseudopodal  processes  protruded,  wliilst  in  the  amoeboid 
bodies  of  Vol  vox  there  is  apparently  no  sucli  difTiTeutinti^m 
of  the  ends,  and  the  processes  are  put  forth  in  any  direction. 
Dr,  Hicks  has  not  seen  the  amoeboid  bo<lies  of  Voivox  to 
leave  the  old  sphere  and  move  about  in  a  free  condition.  In 
the  amcieboid  bodies  of  Stephanosphgera  1  have  not  S4*cn  any 
indications  of  a  further  change  into  the  ovai  ciliated  bocliea 
described  liy  Dr.  Hicks. 

In  his  very  interesting  paper  alluded  to  the  same  author 
cites  two  other  eajics  of  vegetable  amc&boid  bodies  ob^scrved  by 
him-  He  dcseribes  a  change  of  the  eell  cf*ntentjii  of  th** 
radicles  of  a  moss  into  an  amoeboid  state :  the  contents  of 
certain  cells  became  detached  from  the  cell- wall  and  collected 
into  one  or  more  ovoid  masses,  wliich  sometimes  became  i^eg* 
menteil ;  their  colour  became  temiK*rarily  rhan^rrd  \n  a  rtnldiKh 
or  reddisb-brawa,  presently  they  h>-'  -'a   tew 

reddish  granules^  as  in  Volvox»  and  I  iv  amoD^ 

boid,  tnivellinjj  up  and  down  the  cclh.  Shortiy  they  with- 
drew the  pseudo[H>djil  proccHSM**,  and  lie^ramc  rv^tiivib'tl  »irid 
ciliated  all  over,  beyond  which  Dr.  HicW  in  -er* 

vationji  were  not  extended.     To  these  cases  Ur    iiitv,         ^  *- 
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fmathrfj  that  of  the  amoeboid  transforraation  of  the  "  gonidia" 
of  a  mom.  The  "  primordial  utricle  "  or  outer  tirotoplasmic 
lajcr  became  enlarged,  at  first  feebly  sending  out  short  and 
rouTided  lolKise  processes.  Afterwards  the  green  conteuta 
vanished  and  the  whole  Ijody  became  colourless,  containing  a 
few  reddiii*h*browii  graixules  and  some  vacuoles ;  the  processei 
liecamc  more  elongate^  and  finally  quite  amoelioid,  moving 
freely  about* 

To  the  foregoing  may  be  doubtless  added  the  case  referred 
to  by  Hofiueiatcrj*  in  giving  an  acicouut  of  the  structure  of 
the  "  spore-motlier-cell ''  of  a  particular  moss,  of  which  lie 
writes — -"  The  cell  contents,  which  are  plainly  surrounded 
by  a  thin  layer  of  soft  matter,  very  like  a  delicate  membrane, 
swell  slightly,  or  not  at  all ;  they  (the  cell  contents)  lie  freely 
in  the  iuuer  cavity  of  the  eell^  in  the  form  of  a  closed 
vesicle,  surrounded  by  watery  fluid*  Individual  point^^  of  tlic 
primordial  utricle  sometimes  exhibit  slow  expaiisious  and 
retractions,  similar  to  those  of  the  inferior  animals ;  for 
instance,  the  smaller  Amcebie "  ,  »  i  »  This  is  most 
probably  a  ease  in  point,  although  the  cell  eontents,  still  en- 
closed within  the  parent  membrane^  in  the  instance  thus 
recorded,  were  not  at  liberty  to  remove. 

Thc  only  other  published  record  of  what  truly  seems  an 
actual  case  tn  point,  which  I  have  met  with,  of  a  locomotive 
power  due  to  an  amoeboid  motile  contractility  in  an  undoubted 
vegetable  cell,  is  that  by  Schenk.t  This  author  describes  the 
nucleated,  colourless,  uniciliated  zoospores  of  lUttzidium  mtf&* 
Hnum  (a  plant  destitute  of  chlorophyll),  as  capable,  during 
certain  intervals,  of  moving  about  by  the  protrusion  of  amoe- 
boid proccfttics,  each  thus  generally  presenting  a  constantly 
changing  two-,  three-,  four-,  or  five-lobed  figure,  the  lobes  pro- 
jecting in  various  directions,  or  for  a  time  without  lobes,  and 
drawn  out  and  very  slender,  whilst  the  internal  iflovcmcnt  of 
the  granules  was  exactly  that  of  an  Amceba.  After  some 
alternations  of  a  still  and  a  slowly  coutractile  condition,  and 
of  an  active  movement  by  aid  of  the  ciliura  with  which  each 
is  provided,  the  zoospore  finally  assumes  an  elliptic  figure^ 
comes  to  rest,  losrs  the  cilium,  and  developcs  {more  sua)  into 
a  new  young  Rhizidium  phintpi 

•  llofmtnjittir,  *  On  the  GerminQtionj  D^vtslopmeot,  and  Fructi (initio ii  of 
the  ^'  :-^    -^Vyptogamia*  (Hny  Soeiet^*s  Ptiblication  for  \Sm%  pp,  XM^, 
■im  VorktinHricii  cootractil©r  ZvXkw  im  Pflanieiircichc/    Wtirz- 

I  Since  lbi»  paper  was  fertf!  I  have  noticed  a  memoir  bj  dc  Bury  aad 

VVVir'niiii-  ruihtLiJn  cl  In  *  Bftrirht<2  ueber  die  VrHiaiiilluTiLrrri  Jt t  M^iUirfor-^ 
wl  zu  Fmburfc,  i,  B  *  .•  mit 

Ec  i:oL'ii,"  ia  wbicb  tbo?^r  .^t  the 
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Carter,  too,  spedcs  of  a  condition  apparently  '*rliiscopo- 
doufl  "  of  the  contents  of  the  cells  of  Spiroi^ra  crmm  ;*  but 
he  has  lately  seen  fit  to  alter  his  views.  He  now  thinlcB  that 
this  was  not  really  due  to  an  amoiboid  condition  of  the  con- 
tend of  the  cell  itself,  hut  rather,  if  I  understand  his  re* 
marks  aright,  to  a  true  rhizopo<l>  whose  germ  had  been  in- 
cluded by  some  means  within  tliemass  of  protoplasm,  or  that 
it  was  a  de%'eIopment  of  the  parasitic  plant  Chyiridmm 
endogenum  (A*  Br.].  Judging  from  the  analogy  of  the  other 
oases  citedj  it  does  seera^  indeed,  not  improbable  that  it  may 
have  been  likewise  an  example  of  an  amoeboid  condition  of 
the  protoplasm  J  though  it  seems  possible  that  this,  as  we!J  as 
the  development  of  Braun's  ChytHdium  mdogenumy  may  have 
been  witnessed  by  him*  Unfortunately  his  paper,  which  h 
published  merely  in  abstract  from  the '  Jonrnal  of  the  Bom- 
bay Branch  of  the  Royal  Asiatic  Society/  is  without  illustra- 
tions,  and  it  is  difficult  to  gain  an   eitact  idea  of  what  the 

Sbenotnena  really  were  which  it  is  intended  to  njcord.  But 
a  leems  to  describe  a  truly  rhizopodoua  state  of  the  so- called 
'' monads"  (zoospores)  enveloped  from  the  Chytridium,  which 
may  really  be  the  case  in  poiotj  and  which  at  least  remind  un 
of  the  phenomena  described  by  Schenk  as  regards  the  sbo- 
ospores  in  the  closely  related  parasitic  plants  Mhi::idium  in- 
iesiinumf  before  alluded  to.  Carter  likewise  seems  to  speak 
of  a  "  polymorplioua*"  condition  of  the  shell  contents  in  the 
Characcfe  ^t  but  the  plants  under  examination  by  him,  no  far 
as  I  can  venture  to  judge,  seem  to  have  been  in  an  abnormal 
and  decaying  condition,  and  had  apparently  become  the  prey 
of  some  parasites — ^nay,  he  speaks  himself  J  of  the  hoh  by 
which  the  parasite  mijjht  have  found  its  way  into  the  inft^sled 
plant.  That  the  whole  was  in  an  unhealthy  conditiou  1 
venture  to  think j  from  his  speaking  of  the  occurrenrc  of  a 
trauj^parent  raucuSi  with  a  great  devclopruent  of  Bacierium 
temto  (Duj.),  (mucus  and  Bacterium  taken  together  beiag 
Zaofflwa  iermOf  Cohn),  and  always  indicative  of  the  decay  of 
the  mass  amongst  which  it  makes  its  appearattce.    Therefore 
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I  should  Tenture  to  es^chide  any  of  the  conditions  formmg 
the  subject  of  Carter's  obaerFations  on  Cbaracea*  from  the 
tie  category  ai^  that  of  Stephanosphpera,  Vol  vox,  Rhizidium^ 
„,  forming  the  sulycct  of   this    paper ;  that  iSj   I   should 

"Imagine,  they  do  not  form  an  example  of  an  amosboid  condi- 
tion of  vi^j^etnhle  protoplasm,  but  are  actually  foreign  para- 
sitic growths,  with  the  exception  possibly  (as  above  indicated) 
of  the  zoospores  of  the  Chytridium, 

1  hav«  mentioned  the  case  of  the  ssoosporod  of  Khizidium 
as  the  only  other  instance,  besides  Dr,  Hieks'j  I  have  found 
rcconied  of  a  strictly  amoeboid  condition  of  an  undoultied 
vegetable  cell  *  For,  as  by  so  experienced  and  masterly  an 
observer  as  Profeisor  de  Bary  the  hitherto  so-called  Myxo- 
gastric  Fungi  have  been  accounted  as  belonging  to  the 
animal  kingdom,  the  amosbotd  condition  of  these  organisms 
cannot  be  quoted  aa  occurring  in  '^  undmibted'^  plants  ;t 
hut  that  that  group  of  organ isnis*  while  their  reproduction 
appe-ars  to  be  vege table,  should  present  an  intervening,  though 
more  prolonged  amteba-like  conditioUj  seems,  I  should  ven- 
ture to  suppoec*  no  mom  to  demonstrate  their  animal  nature 
than  do  the  temporary  amoeboid  states  of  Stephen osphsemi 
of  VoU*ox,  of  the  Moss,  or  of  Khisidium,  prove  that  they 
belong  to  the  animal  kingdom,  seeing,  as  is  well  known,  that 
their  analogies  and  aflinities  are  with  plants^  and  their 
le  position  carmot  for  a  moment  be  doubted.  Professor  de 
Bary,  while  admitting  the  force  of  certain  analogies  presented 
by  nnqnoi!«tionable  phmts,  contends  that  in  his**  Mycetozoa" 
(Myxogastres)  the  free  power  of  motion  occurs,  with  a 
Iter  intensity^  and  persists  through  a  greater  section  of 
developmental  processes,  than  is  at  all  approached  by 

"fiir  plaiit4  But  at  least  the  free  power  of  motion^  exter- 
lliilly  of  the  enveloping  protoplasmic  mass,  and  internally  of 
the  thereby  induced  ilo\\it)g  |:;Tanular  contents^  and  tlie  con- 
scciuently  reptantly  locomotive  power  of  the  whole,  could  not 
oct?ur  in  greater  intensity  nor  more  energetically  in  any 
"  M^reiozoon^"  nor  m  any  true  *'  Amwha*^  than  in  the  thus 
remarkably  temporarily  modified  primordial  cells  of  Stepliano- 
j^ph^FTu.  Hail,  therefore,  de  Bary  been  aware  of  this  con- 
ditii>n  of  the  latter,  or  those  of  Vol  vox  and  tlic  Moss,  put 
forward  by  Hicks,  I  veiitnre  to  think  that,  perhaps,  he  would 
not  have  insisted  so  strongly  on  the  extreme  new  he  ha« 

•  SciC,  liowcrrr,  tlir  prcvmui  foot^tiote  alluding  to  de  Bary  aad  Woroiiio*» 
paper  01 J  ."  Intel T  publi&htdi  I.  c, 

f  Df  i  .  c  eloKoen/*  iii  Sicbold  and  KoiUkei'i  *  Zeitscbrift  flir 
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taken  aa  regards  the  MyxogastiM^*  That  within  the  suh- 
stance  of  the  protoplasmic  maaa  of  the  Mjrxogiistres  fpreign 
organic  bodies  liave  been  founds  is  beyond  question  ;  these, 
however,  have  been  conBiied,  I  believe,  to  the  spores  of  the 
plant  (?)  itselT*  As  to  the  significancy  of  the  fact,  however, 
and  into  the  discussions  which  have  taken  place  thereon,  I 
cannot  dare  to  enter* 

The  analogy  of  the  phenomena  here  described  in  Stephano* 
tpheera  with  that  wliich  is  known  of  the  development  of 
the  Gregarinida  will  be  sufficiently  apparent,  the  so-called 
*' pseudo-navicellEE/*  like  my  "primordial  cells**  of  the 
Stephanosphaera,  upon  leaving  the  cyst  within  which  they  were 
generated,  passing  into  a  temporary"  amoeboid  condition  ;  and 
though  this,  indeed,  may  be  nothing  more  than  an  analuj^, 
yet  it  is  decidedly  still  worth  noticing.  Nor  has  the  mmilar 
analogy  existing  between  the  Myxogastres  (MycctojEoa,  de 
Bary)  and  the  Gregarinida  been  failed  to  be  urged  by  do 
Bary  in  argnmeut  for  the  validity  of  his  conclusions  in  regard 
to  the  animal  natnre  of  the  former* t     But  the  ai.  :^ 

drawn   from  this  analogy  could  not,  at  leas^t^  be  cn  1 

equally  valid  if  similarly  applied  in  both  imst^mctts ;  for,  if 
this  analogy  with  Gregarinida  were  admitted  to  have  equal 
force  in  the  Volvocinaceae  (here  apparently  exceptional^  stud 
less  permanent^  as  the  peculiar  condition  which  gives  rise  to 
it  may  be)  to  that  which  de  Bary  considers  it  has  and  lavs 
claim  to  Ibr  it  in  MyxogastiTS,  its  application  mustj  I  thi 
lead  to  deductions,  as  regards  the  ehlorospcrmatoun  alg 
in  general,  so  sweeping  and  comprehensive  as  to  be  totally 
unreason uble  and  altogether  untenable* 

I  might,  perhaps,  have  referred  to  one  or  two  other  casea^ 
poidbiy  sitnilar  to  those  I  have  cited  of  an  amoeboid  eonditioij 
of  the  protoplasm  within  the  vegetable  cell,  1  B&y  possiM^^ 
similar;  fur  aa  tlte  records  are  not  snffitnently  copious  or 
exact,  it  does  not  seem  at  all  ccrtfiin  whetfier  siuch  may  be 
really  easea  in  point  or  may  be  instanfes  of  the  actual  ingreii 
from  without  of  a  true  animal.  Cietikowski's  observational 
show  that  hia  Mofms  puruMtiea  can  make  ita  wny  into  a 
vegetable  cell  from  Without,  as  he  witnessed  it,  r^  *■   \h 

ccli-wall,  within  which  it  puis  on  an  amccboid  <■ 
venture  to  imagine  thai  it   may   be  possible  tbiti  &om€  ot 
Carter's  eases  m:iy  Intvf  bent  ninttl^tr  to  th:tt  dmrnbrd  bj 
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Cienskowski,  although  I  am  not  aware  that  the  observations 
of  the  latter  have  been  confirmed  by  any  other  observer. 

In  case  observers  should  in  future  meet  with  vegetable  cells 
showing  Amoeba-like  structures  within,  special  attention 
should  therefore  be  paid  to  this  point,  as  to  whether  they  are 
foreign  intruding  parasites,  or  arc  really  due  to  any  phase  or 
change  of  condition  of  the  protoplasm  of  the  vegetable  cell 
itself.  There  cannot  be  a  question,  however,  as  to  the  accu- 
racy of  Dr.  Hicks*  and  Professor  Schenk's  observations,  and 
that  a  parasite  had  nothing  to  do  with  the  phenomena  they 
describe.  And  that  the  primordial  cells  themselves  of 
Stephanosphsera  actually  became  temporarily  changed,  as  I 
have  described,  and  not  that  they  each  became  the  choice 
morsel  of  sl^burf/larious  Amoeba  is,  likewise,  beyond  the  faintest 
shadow  of  a  doubt. 

But,  leanng  out  of  view  the  Myxogastres,  as  well  as  any 
such  cases  possibly,  but  only  conjecturally,  similar  to  the 
authenticated  instances  here  cited,  I  fancy  it  would  not  be 
diflScult  to  find  further  examples,  far  less  pronounced  and  far 
less  striking,  it  is  true,  than  in  Stephanosphajra,  Vol  vox, 
Moss,  or  Rhizidium,  of  that  automatic  contractility  which  in 
these  established  cases  makes  itself  so  remarkable,  as  even  to 
present  phenomena  charactenstic  of  a  true  Rhizopod. 

Let  lis  take  a  look,  for  instance,  at  the  figures  of  the  zoo- 
spore of  CEdogonium  at  the  moment  of  its  escape  from  the 
parent-cell.*  The  contents  of  a  cell  destined  to  become  a 
zoospore  become  withdrawn  from  the  cell-wall,  and  somewhat 
contracted  into  a  subelliptic  figure ;  at  one  side  there  makes 
itself  apparent  a  pale  space,  which  is  the  place  whence 
afterwards  is  to  originate  a  crown  of  cilia.  The  parent- 
cell -wall  splits,  and  the  zoospore  makes  its  egress,  often 
through  a  space  actually  too  small  to  allow  it  to  pass  without 
a  modification  of  its  form ;  and  this,  in  such  instances,  is 
really  what  takes  place.  It  may  be  said  that  its  motions  are 
assisted  by  the  cilia ;  but  they  have  not  yet  begun  to  play, 
nor,  if  they  had,  could  they  cause  that  alteration  of  figure, 
"  like  that  of  a  Euglcna,  from  second  to  second,"  of  which 
Cohn  speaks.t  There  can,  I  think,  be  no  doubt  but  that  the 
zoospore  here,  in  such  accidentally  difficult  cases,  is  mainly 
assisted  in  its  birth  by  its  own  innate  contractility.     Nageli,t 

•  Se3 
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and,  apparently  following  hijii,  Vaupell,*  seem  to  urge  thui 
au  exosmotic  action  operates  upon  the  yoiiiig  zoos|^M3re,  in- 
ducing the  phenomena  descrihed.  Cohn  likewisejt  in  snch 
cases  (speaking  of  the  zoospores  of  Vaucheria  and  Hydro* 
dictyon),  where  the  so-called  primordial  utricle  (outer  proto- 
plasmic layer)  presents  contraction  and  expausionSj  seems  to 
have  arrived  at  the  conclusion  that  such  alterations  of  figure 
are  wholly  due  to  the  taking  up  and  withdrawal  of  water,  and 
not  to  any  special  inherent  contractility.  The  very  interest- 
ing  experiments  npon  Spirogyra^  Closterium,  &c.^  \^^'  '  '  'ni 
describes,  seem  to  prove  only  that  by  the  alternate  ^:  ^  uu 
and  withdrawal  of  water  the  celt  contents  become  contracted 
or  expanded  as  a  %Tholc,  that  is,  become  alternately  changed 
in  bulk  and  density ;  but  it  does  not  to  me  appear  that  sueli 
experimeots  call  forth  anytliing  like  ^*' rhissopoJoua "  phe- 
nomena, such  as  those  described  in  this  paper^  nor  will  the 
results  of  such  experiments  account  for  them*  The  former 
(that  is,  automatic  contracility)  is,  I  venture  to  believe,  fjtr 
more  likely  to  be  the  true  solution.  Many  other  similar  in* 
stances  in  zoospores  (for  instance,  Yaucheria)i  as  is  wdU 
known^  might  be  here  cited.  Yet,  in  his  elaborate  memoir 
on  Protococcm pluviaiis  (Kiitz.)iJ  published  previously,  the 
latter  observer  seems  to  dw^ll  upon  the  similarity  of  the  con- 
tractile phenomena  presented  Ijy  the  primordial  utricle  of 
that  remarkable  organism  to  those  shown  by  Eaglena  and 
Astasia;  and  he  bases  thereupon  certain  comparisou!*  of  tUa 
vegetable  protoplasm  to  that  of  the  anim:d,  leading  him  iO 
the  conclusion  that  these  are  quite  analogous,  correctly  re- 
garding (as  I  conceive)  ProtQCOCCUS phniaUi  as  a  plants  and 
assuming  Euglena  to  be  tlie  aniraaL  However,  hiii  own  very 
ijnteresting  ohscn^ationa  on  ]^^nj^lcna,§  as  well  as  those  of 
•©tlicrs,  seem  rather  to  point  to  the  conclusion  that  this  pui- 
xliug  organism  is  reaUy  a  pha^c  of  a  plant.  Hence,  bm  I 
conceive,  it  seems  to  liave  needed  such  observations  as  tho«w 
of  Dr,  Hicks,  and  that  on  Stepbanowpluera  here  reconU*d  — 
tliat  in  to  sayi  evidence  of  automatic  rlii^oiKKlous  n.  i,u 

in  undoubted  plattts^to  C4vmp1rtr  the  proof  of  thi  .:y 

of  the  animal  arh'  jilnsm. 

Again^  in  our  ^otw  ctuM^,  us  re(rard«  edb 

which  are  not  asoospores^  let  us  refer  to  the  figures  of  my 
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^fr  !ftm  mir ificum,  whioh  I  brouglit  before  the  society 

di  t  8€ssioo,*     Here  the  contents  of  a  single  Meao- 

imn  cell  escape  therefrom  without  conjugation  through  a 
ral  or  terminal  or  Tarioiisly  disposed  opeuingj  eflected  by 
the  raising  up  of  a  lid-  or  ralve-like  portion  of  the  membrane 
of  the  parent-cell.  ^During  this  act  the  emerging  contents 
are  often  much  constricted  by  reason  of  the  naiTowness  of  the 
aperture  by  which  they  make  an  exitj  and  after  emergence 
the  mass  becomes  rounded.  NoTf,  Mesotsenium  is  a  plant 
which  does  not  generate  zoospores^  and  whose  developmental 
Btagcs  are  regtirded  as  quiescent^  yet  here  the  protoplasmic 
mass,  wonderful  as  it  may  (at  first  sight)  appear,  actually 
comeft  forth  into  freedom,  through  an  opening  very  consider- 
ably smaller  than  even  the  narrowest  diameter  of  the  former. 
This  paradoK  is  solved  by  witnessing  the  phenomenon:^ — 
a  lobe-like  extension — I  might  write  a  pseudopodal  process — 
is  protruded  through  the  opening ;  a  portion  of  the  contents 
is  slowly  drawn  after,  thus  relieving  the  mass  behind,  which 
contracts  upon  itself  j  and  the  gradual  extension  and  expan* 
sion  of  the  portion  outside  the  old  membrane  by  degrees 
draws  with  it  the  whole ;  and  its  purpose,  whatever  it  portend^ 
is  gained — that  is  to  say,  the  whole  protoplasmic  mass  and  con- 
tents have  acquired  their  freedom,  and  the  old  parent-mcm- 
kraiic  is  discarded  and  deserted*  What  immediately  becomes  of 
the  *^  chlorophyll-plate"  in  this  process  I  cannot  say,  but  the 
whole  contents  become  more  granulai\  in  which  I  suppose 
the  plate  likcwiiie  takes  a  part ;  or  possibly  it  becomes  con- 
soli  tlaled  in  the  centre,  causing  the  dark  central  spot  in  the 
Hpore-like  body  formed  by  the  emerged  contents — it,  at  all 
events,  atlbrda  no  obstacle  to  a  process  which  at  first  sight, 
and  until  it  is  properly  considered,  appears  almost  like  a  feat 
of  iffferdemom. 

Not  to  multiply  examples,  let  us  refer,  lastly ^  to  the  modus 
otperandi  of  the  process  of  conjugation  in  the  genus  Spirogyra* 
Two  filaments  in  juxtaposition  about  to  conjugate  put  forth 
from  opposite  ccMs,  as  is  well  known,  short  tubular  processes, 
linpd  by  a  similar  extension  of  the  "primordial  utricle^' 
bounding  their  contents.  TiiiSj  indeed,  so  far  seems  to  be  only 
a  process  of  groivthj  comparable  to  that  which  takes  place  in 
a  joint  of  Cladophora  when  about  to  give  forth  a  branch,  or 
to  that  of  the  a[:cx  of  the  tubular  filament  of  Vaucheria,  &c. 
kc.  But  in  the  (runjngating  joints  of  Spirogyra  an  actual 
f  'nd  resorption  of  the  intervening  septa  ha\'ing  taken 

T  I  as  to  produce  an  uninterrupted  connecting  canal, 

Procccdiupts  of  tlio  Natural  History  Society  of  Bubtin,*  vol  h,  part 
ij  ^<i.  ij  Sgi.  Sit  Is  t  ala^  *  Qimrt.  Joam.  of  Mie.  Bdeuce,*  voL  ir,  p.  loy. 
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there  thereupon  occurs  a  contraction  of  the  celKc' 
the  conjugating  joints.     Presently  one  of  these  pr-  'ic 

masses  passes  over  through  thecanalj  to  combiiie  into  a  ^in^le 
spore  with  that  in  the  opposite  cell.  Now,  the  collective  msuta 
which  is  about  to  pass  over  is  actually  of  greater  diameter 
than  tlie  transverse  canal  through  which  it  has  to  make  its 
way.  This,  of  course^  can  only  be  effected  by  a  process 
essentially  similar  to  that  whicli  the  cell  contents  adupti.'ti  or 
underwent  in  the  curious  exceptional  ease  in  the  ilcs^otaeninm 
described  by  mysclfj— in  other  words,  by  calling  into  play  its 
own  inherent  eoutraetile  power. 

It  is  true  that  Professor  de  Bary,^  iu  speaking  of  the 
wonderful  phenomenou  of  the  seeking  out  of  the  germ-cell  on 
the  part  of  spermatozoids,  and  of  the  not  less  wonderful 
phenomenon  of  conjugation^  suggests  that  in  the  former  in- 
stance tlie  active  ciliated  spermatozoidsj  and  in  tlie  latter  the 
conjugating  protoplasmic  masses,  are  impelled  by  a  kind  of 
attruciion  exerted  upon  the  other  on  the  part  of  that  which  in 
either  instance  is  the  receiving  cell.  But^  granting  that  the 
motive  force  impelling  in  its  normal  direction  the  protoplaaisuc 
mass  which  actually  passes  over  may  be  an  aiiraethfi  on  the 
part  of  the  other  (this^  indeed^  must  be  a  mutual  attraction 
in  those  Conjugate  which  form  their  spores  halfway),  yet  thi» 
does  not  affect  the  modu^  operandi  of  the  actual  change  of 
place,  that  is,  the  means  by  which  the  locomotion  is  effected* 
In  CEdogonium,  Sphaeroplaea,  &c.,  this  presumed  attraetioOi 
then^  draws  over  into  its  sphere  bodies  moving  by  cilia; 
hut  in  Spiro^yra  it  acts  upon  bodies,  if  I  be  right,  moving 
their  little  distance  in  an  amoeboid  manner*     In  ■di- 

stance this  presumed  attraction  may  induence  tltc  .  .te 
direction  of  the  movement  of  the  bodies  acted  opcm,  but 
cannot  excite  that  movement,  nor  can  it  affect  the  mode  of 
progression.  That  it  cannot  excite  it  even  in  Canjugataj  ii 
certain,  as  in  the  case  of  the  Mesotmnium  observed  by  me, 
above  cited,  no  such  attractive  force  could  exist :  there  was 
no  conjugation;  and  the  exit  of  the  "pr'         '  :     .  ^' 

with  contents  was^  bo  to  speak,  a  purely  >^  m 

—a  purely  automatic  relinquishing  of  it»  previously  anpareotly 
too  narrow  limits^  and,  a^  I  have  above  endeavonnsd  lo  eon* 
vry,  by  n  kind  of  motioti  to  all  inteuti^  mjd  purpoees 
'* amoeboid"  in  its  character. 

Ill  all  thrive  ease*!  actire  mobilitv  is  evine^'d  hv  tlif» 
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It  may  be  askedj  where  is  the  rolling,  onirard  flow  of  tke 
grauular  contents  in  tlic  Mesota^iuum  alluded  to,  and  hcre>so 
Lc'  '  ristic  and  coiispicuoiis  in  my  amcfihoid  bodie&j  and 

'  to  cany  ont  the  analogy?  I  believe  the  flowing 
Eioventent  of  the  contents  in  the  latter  is  due  to  its  granular 
Kiiiditiou;  the  granules,  free  and  distinet  from  each  other, 
re  urged  on  by  the  contractile  power  of  the  bounding  proto- 
plasmic mass;  they  therefore  naturally  assume  a  flowing 
10 ve  merit,  to  a  certain  extent  reserabJing  that  of  the  blood - 
isc^  in  the  vessels  of  the  higher  animals.  In  the  latter 
stances,  on  the  other  hand,  the  contents  have  not  become 
11  so  finely  and  freely  disintegrated^  and  the  whole  con- 
pots  are  simply  compregaed  and  so  moulded  by  tho 
titriictile  power  of  the  bounding  protoplasmic  ma^  as  to 
eeome  adapted  to  pass  througli  a  eomparativcly  narrow 
atlot.  In  both  instances  the  solid  contents  seem  to  be 
asai^T,  inid  are  nr^^ed  along  by  the  contractile  power  of 
be  external  protoplasmic  mass.  In  the  one  instance^  the 
DntentSj  loosely  granular,  are  powerfully  and  rapidly  acted 
pon  by  momentaiy  aud  even  fitfnl  changes  of  the  lobose 
itpansions  and  the  contractile  efforts  of  the  protoplasmic 
ii  and  the  granules _/?£?«?,  In  the  other  the  contentsj  still 
liauiin^  a  eoberenee  and  ranch  of  their  original  disposi- 
but  surelv)  acted  upon  by  the  gradual,  and 
It  (Is  imperceptible,  but  not  less  actual,  con- 

Lcillc  power  of  the  protoplasmic  mass^  and  they  are  thereby 
fried  mth  it.  Even  in  the  latter  instance  there  does  exist 
a  certain  amount  of  the  same  kind  of  movement  of  the  solid 
oonlenta  as  in  the  former ;  but  as  the  whole  process  is  so 
greatly  slower,  and  the  contractile  force  comparativelv  so 
mneh  less  energetic,  it  is  not  so  perceptible.  In  my  mxnd  the 
lalogy  is  exact—the  difference  is  in  degree* 
Now,  let  ns  for  a  moment  imagine  an  Ammba  prlnceps  or 
^uem  impriBoncd  within  such  a  rigid  cyst  as  that  of  the 
jirent^membrane  of  my  Mcsoi^nium  mirijicum,  or  within 
ivity  of  a  joint  of  a  Spirogyra,  and  with  only  one  nar- 
apeHnrpj  considerably  smaller  than  itself  by  which  it 
cooJrl  ly  get  free*     Now,  further,  let  us  suppose  our 

1  upon  by  the  impuLso  to  get  out, — there  can  be 
ibt  but  that  it  could  perform  the  feat — and  its  tnodus 
tr/t,  so  far  as  I  see,  would  not  essentially  differ  from 
,  of  the  true  vegetable  cell,  in  actually  effecting  the  same 
i  the  course  of  its  own  natural  developmental   vital 

ting,  then,  from  stich  cases,  and  passing  on  through 
J  decidedly  reptaut  amoeboid  bodies  of  Hbizidium,  of 
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the  MosSj  of  Volvoxj  we  arrire  at  the  vigorously,  find  nctirclj 
and  freely  crawling,  energetically  and  comparatively  rapullj 
locomotive,  amcBboid  bodies  of  Stephaiiosphsera.  We  must 
regard,  I  thiiikj  the  whole  aa  manifestatioiis  of  one  and  the 
same  pheiiomenoo — in  the  first  lasting  for  a  shorter  period, 
and  more  feebly  and  slowly  evinced;  in  the  latter  persisting 
for  a  longer  period,  and  in  the  cases  cited  gradually  more  and 
more  energetically  and  decidedly  displayed,  until  (leaving 
the  Myxogastrea  aside  for  the  present)^  in  tho  case  of 
Stephanosph^ra  this  extraordinary  condition  scema  to  eul- 
tninate. 

If  thia  reasoning  be  correct,  then,  contractilityj  ummhoid 
contractility — for  I  can  find  no  more  comprehensive  and  ex- 
pressive single  adjective  term — must  be  accepted  as  an  inhe* 
rent  quality  or  characteristic,  occasionally  more  or  Icm 
vividly  evinced,  of  tlie  vegetaljle  cell-con  tents,  and  thi<^  in 
comnion  with  the  aniinal ;  in  other  words,  that  the  f 

the  protoplasm  in  each  is  similar,  as  has  indeed,  ;  11 

knoH^,  before  been  urged  on  grounds  not  so  strong ;  thus 
reserving  Siebold's  doctrine  that  this  very  contractility  formed 
the  strongest  distinction  between  animals  and  plants,  us  he 
assumed  it  to  be  present  in  the  former  and  absent  in  tho 
latter  of  the  two  kingdoms  of  the  organic  world.  Tliercforo 
an  organism  w^hose  known  structural  affinities,  and  whose 
mode  of  growth  and  of  ultimate  fructification,  point  it  out  lui 
truly  a  plant,  but  of  which^  however,  certain  ctdls  may  for  a 
time  assume  a  contractile,  even  a  locomotive,  (iuasi-rhi?^- 
podous  atate,  must  not  by  any  means  on  this  latter  account 
alone  he  aisumed  as  even  temporarily  hclongiug  to  tl  ij 

kingdom,  or  as  tending  towards  a  mutation  of  its  a 

nature*     And  from  this  it  of  course  follows  tlmt  nn  n 

whose  structural  affinities  and  repi-odnction  areunk;;.     -,  jufc 
which  may   possibly  present  an  actively  contractiie,    even 
jeomotive,  power,  need  not  on  this  latter  account  be  assatnad 

\  therefore  necessarily  an  nnimah     In  the  former  aiti?fcory 
'fall  the  Yolvocinaecfe  ami  Rhizidinm;  in  t^    ' 
Euglcua  and  its  allies,  thu  f*o-eallcd   Asi 
suggest  themselves;    and   these  nmnt  of  course  wait 
their  reproduction  and  history  are  better  kno«  i»  lifTr 
can  feel  satisfied  as  to  their  true  positiou,  yet  i  > 
probable  that  thr         "  '       ''^bcy'donoi  t'^eu 

take  their  |ilare  fi!  \s, 
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analogies  as  regards  contractility  in  the  vegetable  protoplasm 
as  compared  witli  the  animal,  and  as  demonstrative  thereof^ 
special  attention  lias  been  directed  to  several  of  the  now 
familiar  phenomena  displayed  by  certain  vegetable  cells. 
Such  are  the  vibratory  movements  of  cilia,  and  drawing  in  of 
these,  the  circulatory  movements  of  the  cell-contents,  as  in 
the  haira  of  the  stamens  of  Tradescantia,  &c.,  the  contrac- 
tile vacuole  in  Gonium,  Volvox,  &c.,  and  so  forth.  But  while 
these  are,  I  think,  unquestionably  to  a  considerable,  but 
more  limited,  extent,  manifestations  of  the  same  phenomenon, 
it  seems  to  me  that  none  of  these  cases  present  so  exact  an 
analogy,  strongly  as  they  may  indicate  it,  with  the  rhizopo- 
dous  contractility,  as  do  the  amoeboid  bodies  of  Stephano- 
sphaera,  of  Vol  vox,  of  the  Moss-radicles,  and  of  Rhizidium. 
The  amceboid  bodies  of  Stephanosphaera  seem  to  display  this 
rhiflopodous  contractility  in  greatly  the  most  marked  or  ex 
aggerated  degree,  as  their  vigorous  and  energetic  powers  of 
locomotion  indicate ;  in  them,  and  indeed  in  those  of  Yolvox, 
of  the  Moss,  and  of  Rhizidium,  the  pseudopodal  processes 
and  their  mode  of  protrusion  and  withdrawal,  the  flow  of  the 
granules,  and  the  locomotion  of  the  whole  body,  were  in  all 
respects  analogous  to  the  similar  phenomena  evinced  by  a 
true  Amoeba. 

But  I  need  hardly  add,  after  what  has  been  advanced,  that 
I  do  not  suppose  for  a  moment  that  there  was  in  these  cases 
actually  an  absolute  conversion  of  the  vegetable  cell  into  an 
animal.  In  the  case  of  the  Stephanosphsera  and  of  Rhizidum 
this  condition  is  certainly  but  very  temporary — a  few  hours 
at  most,  and  the  quasi-animal  condition  becomes  relinquished 
for  the  strictly  vegetable.  In  not  one  of  the  cases  cited 
were  there  to  be  seen  any  foreign  bodies  of  any  kind  within 
the  substance  of  the  amoeboid  structures.  It  may  be  said, 
indeed,  so  far  as  this  bears  upon  the  question,  that  it  is  only 
negative  evidence;  and  in  the  case  now  brought  forward 
there  were  verj'  few,  if  any,  foreign  bodies  at  all  existent  in  the 
material  under  examination.  In  his  memoir,  describing  his 
recent  and  masterly  researches  on  certain  minute  parasitic 
Fungi,*  Professor  de  Bary  makes  the  statement  that  not  once 
in  the  course  of  his  researches  has  he  met  with  any  case 
which  woidd  induce  him  to  the  vie\y  that  any  single  one  of 
those  parasites  owes  its  origin  to  the  changed  contents  of  any 
cell,  or  of  any  intercellular  fluid,  of  the  infested  plants.  How 
much  the  more  unlikely,  then,  is  it  that  a  true  animal  could 
have  such  a  beginning,  if  the  contents  of  the  cells  of  the  host- 

*  'Amu  del  Soiencet  Naturelles/  iy  sirie, tomo  ix  (''Botauiqae")f  p.  6  } 
•llO*noia'(1868),p.l63. 
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plant  cannot  give  origin  to  a  Fiiiigus — ^another  deutxcti 
the  vegetable  kingdom  ! 

The  advocates  of  a  '''  third  kiii|fdora/*  intermcdiatr  ' 
the  animal  and  vegetable,  as  well  as  those  wlio  K 
there  bciuf^  no  distioction  between  animals  and  iilaiita, 
organism  may  be  at  one  time  an  animah  at  another  a  plan 
or  that  the  one  may  give  birth  to  the  other^,  will  eachj  1  sii| 
pofic,  think  they  can  draw  support  from  the  facts  adverted 
in  this  paper*     In  ray  mind  they  are  opposed  to  the  argumenl 
of  both*     Those  who  even  in  this  day  eon  tend  that  Vohii 
cinaeeie  are  animals  will  doubtless  feel  tlicmsclvcs  confirm^ 
in  tliat  view,  on  aeeonnt  of  their  occajitonal  amcebDid  f^tat 
and  on  aecount  of  the  parallelism  to  a  eertain  extent  with  1 
(Tregarinida.     But  what  of  Spirogyra,  of  Metjot^rnium  (Col 
jugatie)^  of  lihizidinm  (whieh  probably  should  be  referred 
Fungi) — of  Dr,  Hieks^*  MosaV     WheUi  or  at  what  point, 
they  ecase  to  be  vegetables,  or  are  these  varied   tn 
always  animals?     "No!"  say  the  advocates  for  a  '\< 
between  kingdom — '^  Nor  plants  either— they  belojig  to  the 
'  Protozoa  ^  or  ^  Phytozoidea/  or  *  Primalia/  or  the  *  Regni: 
priniegcntim/^^     If  ^o,  must  all  tlie  Confenoidea*,  all  tk 
Algse — ^mnst  Dr.  Hicks^  Moss?     Truly  this  *'  intcfTi 
kingdom  would  form  a  most  heterogeneous  and  inr 
assemblage,  here  and  there  trnnwferred — nay,e\ 
violently  disrupted^  from  both  sides*   Those  wlio  n 
think    tfiis   to    be  exaggeration,   I  would    refer   to    Owcn^ 
'Palaeontology^    for   '*  Protozoa;"   to    Perty^    fur   **  Pbyt 
scoidea  ;'^*  for  "  Primalia/^  to  a  paper  published  not  later  thn 
May,  1863,  "On  a  third  kingdom  of  Organized  Beings/' 
Thomas  B.Wilson,  ^M.D.,  and  John  Cassin  ;t  and   for  tl 
"  Reguum  priniigenum,'^  to  a  paper  by  Julm  Hoj 
F,K,S.,  &e, — the  last  supported  by  a  gaudy  if  not  iji    , 
vineing  diagram*; 

Either  hypothesis,  instead  of  removing  or  even  smoothiii 
any  difilculties,  seems  to  mc  to  multiply  them  manifolds  an 
to  involve  far  greater  dilemmas,  and  to  phui': 
into  doubts  and  perplexities^  than  those  wu. 
ourselves  obliged  to  contend^  when^  aa  I  venture  to  couucit 
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the  phenomena  of  nature  and  the  simple  facts  arc  rightly  and 
properly  viewed. 

To  say  (with  Schenk  and  many  others)  that  there  is  no 
actual  distinction  between  the  animal  and  vegetable  kingdom, 
whatever  may  be  intended  to  be  thereby  conveyed,  so  far  as  I 
can  see,  is  simply  to  say  that  a  germ  or  partially  developed 
organism  may  go  on  to  find  itself,  when  matured,  at  random, 
or  as  chance  or  circumstances  may  direct,  either  an  animal 
or  a  plant,  that  is,  that  it  is  at  one  time  an  animal,  at  another 
a  plant,  or  vice  versa.  If  people  confined  themselves  to  say- 
ing that  certain  phases  in  the  development  or  history  of 
certain  organisms  belonging  to  either  kingdom  are  sometimes 
very  difficult  indeed,  nay,  with  our  present  limited  acquaint- 
ance with  them,  perhaps  impossible,  to  distinguish  from 
similar  phases  of  certain  other  organisms  belonging  to  the 
other  kingdom,  then  acquiescence  becomes  a  matter  of  course. 
For,  as  I  venture  to  think,  it  is  only  the  development  of  an 
organism  from  its  germ  until  it  in  turn  reproduces  its  germs 
^ts  origin  and  destiny — the  nature  of  its  ultimate  fructifi- 
cation— what  it  grew  from,  and  what  it  ends  in — its  tout  en- 
semble,  in  fact — and  no  isolated  or  single  phase  or  temporary 
condition  in  the  course  of  its  development,  even  though  pro- 
tracted— that  can  decide  the  point  as  to  its  true  nature.  So 
far  as  I  can  at  present  see,  the  fallacy  seems  to  me  to  lie  in 
the  assumption  that  a  correct  diagnosis  as  to  the  plant  or 
animal  nature  of  any  organism  ought  to  be  made  in  a 
moment,  at  any  given  stage  upon  which  we  accidentally 
alight.  It  is  true,  indeed,  that  of  very  many  of  these  doubt- 
ful or  uncertain  organisms,  as  they  ordinarily  present  them- 
selves to  us,  the  life-history — the  beginning  and  the  end — ^is 
as  yet  very  imperfectly  known ;  upon  such  it  would,  of  course, 
be  premature  to  attempt  to  decide ;  nor  can  I  see  that  such 
cases  militate  against  the  view  here  sought  to  be  expressed. 

"Non  semper  ea  sunt,  quae  vidcntur,  decipit 
Frons  pnina  multos  " — 

is  doubtless  oftentimes  as  true  of  many  of  these  lowly  beings^ 
in  their  way,  as  it  is  of  men. 

Unger,  \vith  the  so-called  cell-circulation  in  the  vegetable, 
as  well  as  the  movements  executed  by  ciliated  zoospores,  in 
his  mind's  eye,  expressed  himself  thus — "  The  animal  nature 
is  in  the  plant,  as  it  were,  caged  " — as  if  he  would  say,  as  it 
were,  that  if  it  could  only  escape  its  thraldom,  it  would  be  an 
animal.  He  would  doubtless  have  considered  himself  doubly 
fortified  in  this  view,  had  he  known  that  a  protoplasmic 
Tq^table  mass  can  (and  does  occasionally)  assume  an  actually 
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reptant  atoceboid  state.    But  I  do  not  see  that  such  a  %new 

is  in  truth  justified^  so  far^  at  Icastj  as  preieiit  knowledge  goes, 
That  a  plant  is  a  plant,  and  an  animal  is  an  animal  through*  . 
out,  we  must  I  think  certainly  as  yet  hold,  notwithstandmg^ 
that  certain  phases  of  the  one  may  under  certain  circum- 
stances temporarily  simulate  certain  phases  of  the  other.  I 
conceive  that  we  must,  in  our  present  state  of  knowledge, 
continue  to  believe  that  these  freearaocba-likereptant  massea 
of  vegetable  protoplasm  cannot,  any  more  than  the  isolated  1 
motile  ciliated  zoospores  or  spermatozoids,  be  of  animal 
natnrc;  for — ^altliou^hj  for  a  while,  with  more  points  in 
common  with  certain  true  denizens  of  the  animal  kiT»<2:(loTu 
than  is  ordinarily  the  case  in  the  vegetable  cell — ^{so  far  as  we 
can  at  present  see)  the  former^  viewed  retrospectively^  have  had 
an  origin  different  from  the  animal  which  they  may  simu- 
late, and,  viewed  prospectively,  have  before  them  a  different 
dastinj* 

Whether  I  may  eventually  be  right  or  wrong  in  tlie  opinions 
in  this  paper  ventured  to  bo  put  forward  (and  in  regard  to 
which  it  were  folly  otherwise  to  aver  than  that  1  am  not  ao 
wedded  to  them  as  to  be  unprepared  to  relinquish  them  on 
sufficiently  cogent  evidence  on  the  other  side,  though  as  yet 
1  feel  compelled  to  hold  a  present  belief  in  their  soundiicss), ' 
or  whetlier  such  opinions  may  accord  with  tliosc  of  other^i —  ! 
th^fact  will  still  remain  the  same,  that  the  naembraiielcsii  | 
primordial  cells  of  the  vegetable  Stephauosphscra  temporarily  \ 
Dccame   amceboid,  and  crawled  about   as   quasi-rhiKopods; 
nor  will  that  fact  per  se  have  lost  its  interest,  I  trust,  ou  ac- 
count of  my  tedious  and  awkward  method  of  liaa     "  L     I 
add  this,  then,  as  another  example  of  such  a  phi  ii  to 
tliose  already  recorded  in  Volvox,  Moss-radicles  and  ichizi-^ 
dium,  as  one  more  humble  contribution  to  the  as  yet  indeed' 
but  compiu^atively  t^lender  stock  of  facts  gleaned  from  Uie 
vegetable  side  of  the  organic  world  which  bear  on  the  i)ucs« 
tion  which  1  ha%*e  ventured  to  discuss,  and  from  which,  whc 
by  ilcgret*s  iM'reiiftcr  cidarged  and  st           '    nctl,   it   i 
hoped  tbrtt  ultimately  the  Truth,  jr             .^s  tijat  ij; 
mav  be  evolved* 
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(With  Plate  YIIIO 

Carcinua  metnm  is  pre-eminent  amougat  the  higher  Cnia. 
tacea  for  its  mai*auciing  habits }  but  it  pays  a  heavy  penalty 
in  hecomiDg  the  abode  of  numerous  parasites.  The  young 
of  the  Common  Mussel  attach  themselves  to  the  eye-sockets, 
and,  appropriatingf  the  cavities,  cause  the  dent  ruction  of  the 
eyes,  whicli,  protruding,  become  a  site  for  Memhranqmra 
pUosu^  or  full  off.  The  same  shell- tish  attaches  itself  (some- 
times in  numbers)  to  the  ceutTal  groove  on  the  inferior  sur- 
&ce  of  the  ccphalo-thorax,  binding  the  tail  thereto  by  its 
byssuSf  and  proving  more  troublesome  in  that  situation  than 
a  large  Pachvbdellai  It  occasionally  blocks  up  tlie  bran  dual 
slits,  or  seriously  interferes  with  the  functions  of  the  respira- 
tory organs,  by  lodging  in  the  branchial  cavity,  and  fixing  the 
ertemal  whip  (of  the  third  pair  of  foot-jaivs)  to  the  outer 
wail  by  its  threads.  The  pits  of  the  internal  antennte  also 
tuHer  from  their  inroadsj  so  as  sometimes  to  cause  the  debate 
ftblc  functions  of  this  organ  to  be  sadly  impeded.  In  a  large 
male  Carcinus^  for  esample,  there  were  ten  small  Mussels 
under  the  abdomen,  one  blocked  np  the  left  anterior  branehial 
si  it  I  and  the  right  eye  was  unhoused  and  projecting  by  another 
of  these  enrious  molluscs.  The  crab  also  bore  Balani  on 
various  parts,  a  considerable  pateh  of  Lepralia  hjuUna  on  the 
left  under  side,  a  compound  Aseidiaa  covered  most  of  the 
corrteponding  right  region,  and  extended,  in  company  with 
McmWomporu  jiiiQm^  over  the  dorsum.  These  are  but  a  few 
of    '         mal  parasites  of  this  active  Crustacean, 

I  jnany  external  parasites^  the  occurrence  of  numer- 
ous, if  not  diflcrcnt,  internal  onee^  ia  perhaps  less  surprising. 
In  dissecting  out  the  nerves  of  a  specimen  minute  specks 
were  found  on  the  branches  of  the  great  thoracic  ganglioUj 
adiiering  apparently  to  the  sheaths  of  the  nerves  and  following 
I  hem  in  their  distribution,  oecasionally  in  groups  of  two  and 
three.  The  isanie  bodies  also  abounded  in  the  liver*  Under  a 
lens  they  w  ere  seen  to  be  smaU  glassy  ova^  with  opaque  white 
internal  markings.  In  upwards  of  forty  Carcini  examined 
they  have  been  found  in  every  specimen,  irrespective  of  sex, 
from  throe  foortiis  of  an  inch  across  the  carapace  upwards. 
l!(  '  '  i  cases  they  occur  in  Ijundrcds,  attached  to  the 
dii'  hI-vcsscIs  of  the  liver,  between  the  papilhe,  and 

crowded  together  like  clusters  of  grapee*     Scarcely  a  toft 
lextare  in  the  interior,  with  perhaps  the  exception  of  the 
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lieart,  is  free  from  their  inroada*  A  series  of  specimens  shows 
them  ill  the  muscles  of  the  stomach,  those  in  the  neighbour- 
hood of  the  hearty  and  in  the  .generative  organs.  Injection 
of  the  arteries  with  vermiUon  brings  out  those  attached  to 
them  with  great  clearness.  Season  does  not  seem  to  a  fleet 
their  presence,  strueturcj  and  stage  of  development.  On  the 
wholCj  they  are  most  nnmerona  in  males. 

On  placing  an  egg  under  the  pressure  of  a  thin  glass  eovcrj 
and  magnifying  ISOdiam.,  the  aspect  is  as  shown  in  PL  YIII^ 
tigs.  1  and  2.  The  egg-case  (tig.  4)  is  very  tougli,  and 
appateutly  consists  of  two  layers  marked  by  minute  striae 
and  specks ;  but  the  outer  cannot  always  be  sccUj  and  is 
probably  due  to  a  delicate  investment  derived  from  the  sur- 
rounding tissues.  The  contained  living  embryo  differs  little 
in  apparent  age  and  development  in  the  various  crabi*.  The 
parasiite  has  a  gentle  gliding  movement  in  the  egg,  andj  when 
at  rest,  is  susceptible  of  stimulation ;  for  it  becomes  active 
when  slight  and  intermittent  pressure  is  applied,  or  when  the 
effects  of  evaporation  are  felt.  They  will  live  fur  sixteen 
hours  or  more  after  immersion  in  weak  spirit.  The  margin 
of  the  embryo  in  siiu  is  observed  to  be  finely  crenatc  for 
about  half  the  circumference.  It  lies  in  a  doublet!  or  culled 
positioUj  as  in  fig.  1,  where  the  embryo  is  seen  in  profile.  A 
front  view  is  given  in  fig.  2.  On  pressing  with  force  on  the 
egg,  so  as  to  cause  it  to  burst,  it  is  found  that  the  embryn 
generally  emerges  with  the  broad  end  containing  the  Urge 
cells  first,  and  sometimes  the  small  end  clings  hrmty  to  tlic 
interior  of  the  capsule,  from  the  factj  afterwards  to  be 
esc  plained  J  of  its  being  pi  en  ti  fully  supplied  w;  '  nuti* 
recurved  spikes.  This  is  easily  illustrated  by  |i!  .  .ni© 
ova  in  fresh  water  for  a  few  days^  and  allow iiig  the  *jgg* 
capsules  to  hurst* 

Fig.  3  represents  various  views  of  the  embryo  under  the 
high  power  of  a  dissecting  lens*  A  single  indindnal,  magniiled 
ISO  diameters,  is  shown  in  tig.  5.  It  crawls  about  after 
cxtnisicm  with  an  undulating  motinn,  like  a  Pianaria,  altering 
the  outliikc  of  its  body  at  pleasure,  and  throwing  it  info 
wrinkles  J  but  the  lower  end  in  this  nerally  i 

largest.     At  the  upper  or  small  em:  i  i*vcd  a  €-^  .:,, 

QTtd  sucker  (k^  fig,  5)   fi*om  which  an  cesophagus  proceeds  ^ 
downwards^   dilating   after  a  short  r-  -"-^^^   ;•  to   &ii   ovoid 
Mc  (p)   i?  if  the  homidogue  of  th.  I  bulb  of 
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of  the  body*  This  bifid  portion  {/,/)  wofi  filled  with 
|uc  cells  and  graimles*  Another  (vcivtral)  sucker  {6}  is 
cftuatetl  a  short  distance  below  these  ducts,  in  company  ifith 
a  smaller  globule  [e)  planed  above  (in  front  of)  it^  and  two 
larger  circular  ra asses  (c  and  d)  on  each  side.  The  former 
tnagscs  {Cf  c)  were  large  granular  structuresj  more  opaque 
than  the  others*  The  lar^e  compound  cells  lay  in  two  groups 
{kf  k)  jn«t  within  the  margin  of  the  body,  and  when  undue 
pressure  was  applied^  they  escaped  through  a  central  pore  at  a* 
These  cells  {fig.  6,  a)  occupied  rather  more  than  two  spaces 
of  the  mf^.TTfth  of  an  inch^  and  had  in  their  interior  a  great 
number  of  minute  clear  granules  endowed  with  motion.  The 
delicate  ceU*wall  soon  bursty  and  the  little  transparent  gra- 
nules {fig.  6|  A)  spread  themselves  overtiie  field  of  the  micro- 
scopej  and  moved  slowly  amongst  each  other.  About  four 
of  these  bodies  in  a  row  traversed  a  space  of  the  ^  ^'^  ,^th  of  an 
inch.     They  were  all  of  equal  si^e  and  perfectly  round* 

The  space  of  the  embryo  not  already  indicated  was  filled^ 
m  shown  in  the  figure,  with  small  cells  and  granules,  some  of 
which— detached — are  drawn  in  fig*  7.  Two  pale  tubes  (m 
in),  apparently  the  excretory  of  Dr*  Cobboldj  or  the  urinary  of 
Van  Beneden,*  curved  backwards  fi'om  the  oral  sucker^  and 
became  indistinct  in  the  region  of  the  alimentary  eseca*  One 
half  of  the  body,  from  the  small  end  downwards,  was  covered 
with  minute  spikes^^  which  were  largest  in  the  neighbourhood 
of  the  sucker.  The  spikes  projected  downwards,  i  e.  towards 
the  swollen  end  of  the  animal,  and  hence  the  readiness  with 
which  they  entangled  the  embryo  in  its  exit  from  the  ovumj 
118  before  mentioned.  A  portion  of  the  investing  membrane 
witli  these  bodies  is  shown  in  fig.  8,  x  280  diam. 

A  similar  ovum^  and  contained  embrj^o^  occurs  in  the  liver 
of  Cancer  pagurtts,  but  much  more  sparingly.  The  case  ia 
somewhat  totigher,  and  the  embryo  seems  to  have  a  closer 
raap-arrangemeut  of  spikes.  None  were  found  in  an  adult 
female  Lobster,  but  an  extended  examination  might  prove 
more  suceessfid» 

There  are  various  ways  by  which  the  ova  might  have  been 
introduced  into  the  above-mentioned  sites,  and  it  would  be 
interesting  to  ascertain  if  the  mussels,  of  which  the  C\  mmma 
i»  so  fond^  are  connected  therewith.  It  is  a  curious  fact  that 
tlic  embryo  seemed  nearly  of  the  same  age  in  every  specimen, 
iLtid  that  no  other  form  of  this  species  was  met  with.  In  all 
probability  it  attains  little  further  development  in  the  body  of 
the  crab,  but  riwaits  the  ingestion  and  digestion  of  the  Crua- 
ticeaii  by  such  fishes  as  the  Cotti,  Gadi^  and  others^  in  whose 
•  CobboliJ,**Ent03ioCp.  S6. 
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fttomaclis  it  becomes  a  complete  Dietoma.  Sueli  fishaSt  agaia, 
aa  the  Lophim  piscaioritts,  that  prey  upon  their  fdlowa,  may 
also  become  the  fiiture  hosts  of  this  par&site  eggr,  as  the 
foUawiiig  example  wiU  show-  Two  years  ago  I  cat  from  the 
stomach  of  a  large  Lophius,  in  compaDV  with  nine  Flounder*, 
a  Coitus  bubaVu  about  a  foot  long,  with  an  abdorneu  extra* 
ofdmarily  distended^  a  state  due  to  the  presence  of  two  entire 
specimens  of  the  Carcinus  mmiaSf  each  upwards  of  two  inchaa 
acro&s  the  carapace,  iu  its  stomacht  besides  the  partly  digested] 
debris  of  others. 

In  two  cases  an  Ascaris  was  found  amongst  masses  of  liver 
removed  from  the  C  tfia^na.f,  and  carefullj  preserved  for  in* 
vestigating  the  former  parasite.  The  first  was  unfortunately 
lost  before  a  minute  examination  was  made  i  the  second, 
about  three  quarters  of  an  inch  in  lengthy  is  shown  magnified 
by  a  dissecting  lens  in  fig,  9.  It  presents  the  usual  aecaroid 
structure,  the  head^  seen  x  80  diam,  in  fig.  10,  having 
four  short  and  blunt  spikes  at  the  sucker  tip»  and  there  being 
a  transparent  membranous  collar  a  little  behind  the  proboscis. 
The  central  eaual  was  opaque  for  the  anterior  fiftli,  then 
presented  the  curiously  coiled  aspect  of  a  rope  with  its 
strands,  which  appearance^  however,  became  itidistiuct  near 
the  tail.  The  posterior  dorsal  portion  of  the  bo*ly  of  the 
worm  curved  rapidly  downwards,  ami  terminated  in  a  well* 
marked  caudal  appendix  (fig*  11,  x  80  diam*)-  Just  in  frout 
of  tlie  little  tail  was  a  very  distinct  rounded  body  (fig.  1 1^  «), 
\^ith  a  double  outline  and  granulur  contents,  and  there  were 
iudieations  in  the  same  region  of  one  or  two  othem  of  similar  ' 
formation.  There  was  a  small  papilliform  projection  at  the 
tip  of  the  tail.  The  intestinal  cnnal  was  chiefly  tiUcd  with 
granules,  and  there  were  many  oil-globules  in  the  general 
cavity  of  the  liody, 

It  is  possible  tlmt  this  worm,  :  !  with  fragments  of 

a  fish,  may  liavc  perforated  the  n  ^  cavity  of  the  crab 

and  ludged  in  the  liver ;  but  appearances  were  not  in  farotif  i 
of  the  supponition  in  either  of  the  itpeci  mens,  Bt-^'—  ^ensj 
this  mode  of  entrance  common  with  auch  form:-  *m- 

rhynchi,  Erl        '        '  V    V  '^  ] 

elsie^lHTi'    I 

sto  I ,  ui  the  VuHccr  ptigHtm,  caught  by  b«tl 

iti  \ 
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(With  Plate  VIIL) 


-No.  II. 


pHOiTGB  our  knowledge  of  crj^atallization  is  at  present  far 
'  fiom  eatisfacloiy,  yet  it  would  be  impossible  to  give  auTthing 
like  a  complete  description  of  the  laws  already  laid  dowu  in 
so  sbort  a  space  as  these  observatious  must  hit  Foi'  tliis 
reason  it  will  be  preferahie  to  examine  bucIi  salts  as  may  be 
jiistly  termed  **  represent ai Ives  ^'  of  certain  classes* 

In  the  first  part  the  examination  of  santooine  called  out 
certain  factSj  many  of  which  are  ecjuaUy  applicable  to  all 
cryatalliue  structure — ^influences  of  temperature,  insoluble 
ntoniSt  irapuritieSj  and  other  accidental  disturbances*  We 
will,  however,  now  consider  what  new  results  we  meet  with 
when  certain  salts  are  mixed  together ;  and  by  this  mode  of 
treatment^  perhaps,  we  obtain  the  most  beautiful  objects  for 
the  niicroscope  and  polarized  light.  It  is  necessary,  in  most 
^^  instances^  that  this  mixture  should  be  peculiarly  in ti mate, 
^H  and  frequently  where  this  is  thought  to  be  the  case  it  m 
^M  found,  when  the  microscope'a  aid  has  been  invoked,  that 
^H  there  baa  been  little  eke  save  a  mingling  of  particlcsj  which, 
^KIk  mutual  interference^  have  prevented  au}' thing  like  unifor* 
^^^■^  of  design.  To  obtain  this  mixture;  in  a  pcifect  state 
salts  must  be  fused  or  dissolvedj  and  the  fusion  be  allowed  to 
coolj  or  the  solvent  evaporated  after  solution ;  but  the  treat- 
meet  must  be  varied  with  the  salt  we  are  using*  It  must 
also  be  remembered  that  certain  mixturca  produce  precipi- 
tates, some  of  which  are  '^  curdy/'  and  little  suited  for  mi- 
croscopic objects,     With  these  we  shall  not  now  meddle. 

In  the  first  paper  santonine  was  chosen  as  a  specimen  of 

rearrangement   of    crystalline  form    after  fusion.     A   little 

further  on  we  will  consider  a  mixture  of  sulphate  of  copper 

land  magnesia^  where  the  treatment  partakes, in  some  degree, 

of  evaporation  as  well  as  fusion.     But  we  will  now  make  a  few 

observations  on  an  instance  whercj  certain  salts  being  very 

intimately  mixed,  a  ^'  substitution  ^^  or  '*  replacement  '■   of 

part  of  one  by  the  other  takes  place,  and  thus  a  new  and 

I  frequently  permanent  salt  is  produced.     This  branch  is  hut 

imperfectly  understood  at  the  present  time.     In  many  in- 

fitanceft  tlie  results  obtained  from  exceedingly  slight  altera- 

'  tiona  of  proportions  are  widely  different ;  hut  this,  I  deem, 

Lis  not  always  caused  by  a  total  want  of  tliose  forms  we  are 

but  a  certain  part  of  oiic  salt  has  f'  ited  the 

'  quantity  of  the  other,  whiUt  the  m   -      ^ril  mass 
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interferes  M'itli  its  neighbouring  particles  to  auch  a 
that  all  visible  e\idei»cc  of  the  required  fomatiun  i«  lost 
This  isj  I  thinks  proved  by  the  fact  of  one  perfect  form  beJiigl 
frequently  found  in  the  midst  of  a  mass  of  uninfliienced  salt 
Still  J  in  some  eases  the  forms  grow  by  well- defined  f^rada- 
tionsfrom  the  oblique  prism  to  the  perfect  circulnr  "ilowcr,"' 

Before^  however,  proceeding  to  these  particular  spi^cimenn 
which  I  purpose  to  discuss  in  thif?  paper,  I  will  mention  an 
interesting    example    of    crystallization  which   was    thrust 
upon  my  notice  in  this  town,     A  hread-baker,  whose  thop. 
was  very  large,  with   plate   glass   windows,    generally  hadl 
the  lower  parts  of  these  beautifully  ^'obscured*'  with  so mcr] 
of  the  finest  crystalline  forms  I  had  ever  seen.     On  inquiry 
I  found  that  the  agent  employed  was  ordinary  sulphate  of 
magnesia;  but  as  this  salt  has  generally  small  crystals^  I 
begged  for  more  exact  information,    Then  I  learned  that  the 
salt  was  dissolved  in  /tot  beer^  and  the  glass  covered  with, 
the  solution.     But  on  the  formation  of  tlie  crystals  there  ^ 
was  little  uniformity  or  beauty  visible.     The  hot  bread  wm 
then  brought  from  the  oven  and  laid  upon  shelves  nronnd 
the  shop,  which  was  veiy  soon  filled  witli  a  dense  VRpour. 
The  crystals  upon  the  windows  were  now  redissolved,  whibt 
the  clearance  of  the  vapour  was  so  very  gradual,  and  the 
amorphous  syrup-like  action  of  the  beer  at  the  same  timu 
aiding  to  prevent  any  sudden  formation  of  crystal,  that  in- 
stead of  being  particularly  minute  many  of  the  circles  were 
three  or  four  inches  in  diameter,  and  the  nhole  was  ex  qui* 
Bitely  beautifuL     From  my  own  experiments  I  am  convinced 
that  the  size  was  appreciably  increased  by  a  restraining  action 
(as  I  may  term  it}  of  the  beer,  so  that  where  any  crystal  was 
called  to  life  there  was  less  chMiee  of  any  interfering: 
tion  arising  in  its  vicinity  from  sudden  drynesa  or 
body,  though  the  gradual  removal  of  the  bread's  lapuur  wvm 
the  most  active  agent  in  the  matter. 

After  this  digremon  we  will  resume  our  cxnmrnntton  of 
cases  where  two  salts  are  used  togetlier.  As  an  agent  Id 
tliis  class  sulphate  of  magncsin,  ia  very  valuable. 

SoLritATR   or  ZiKC  Axn  Maonksu- — ^The  iulph::ifr   of 
migQesiai  commonly  termed  JEpmm  miiit,  helungs  U> 
V  of  Crvstallization,  being    formed   in    oblKjue    j 
prisms.     It  contains  aevcti  ittom^  of  watij*i  but  si^  « 

are  dri.         *^   '  *•    'ly  low  heat,  th. 

atom  >■  to  nnT^ve  it. 


pni-fmnds  particulurty  cloeelvp  tbough  this  form  was  an  ac- 
?i(lciitTi1  one.  The  aiiljihate  of  zitic  belong  to  the  same 
y^stem,  and  takes  the  same  form  as  the  sulphate  of  majs^tiesia, 
Ls  an  object  alone,  however,  for  the  microscope^  it  is  more 
valii;ii>Ie  than  the  latter,  as  when  the  solution  is  allowed  to 
flow  over  the  slitle  crystals  are  formed  i^eminding  one  of  long 
[featlien*,  the  colours  of  which  with  a  aeleuitc  plate  are  very 
tifuL  Sulphate  of  zinc  contains  more  than  40  per  cent, 
jf  water  in  its  crystals,  part  of  which  may  be  replaced  by 
line  sulphateSj  and  thus  double  salts  be  formed. 
Then  the  double  sulphate  is  wanted,  an  almost  saturated 
solution  of  the  two  sidt*  is  made  with  distilled  water,  in  the 

froportion  of  about  three  parts  of  zine  to  one  of  magnesia, 
f  this  solution  is  spread  evenly  upon  the  plate  and  allowed 
raporate  slowly  and  undisturbed^  long,  well-defined  crys- 
are  formed,  with  particularly  frequent  examples  of 
f'^nwiping,  which  adds  much  to  the  beauty  of  the  slide. 
Here,  two  ijidividual  specimens  are  united  in  the  centre, 
where  the  junetion  is  so  ^icrfeet  that  one  would  be  almost 
inelined  'to  put  it  down  m  a  true  form,  did  crystals  ever 
I  exhibit  *^rentrant"  angles;  there,  a  group  in  which  the 
crystals  are  numerous  and  intimately  joined  in  the  centre^ 
I  reseriibting  a  star  with  many  rays ;  and  other  irregular  and 
grotesque  combinations^  which  greatly  increase  the  interest 
of  the  slide  as  an  ordinary  microscopic  object 

The  above  is  a  speeimen  of  "  substitution "  {before  men- 

.tioned),  where  no  peculiar  means  are  made  use  of  to  obtain 

[any  uncommon  ery stall ine  forms;  but  we  will  now  consider 

Jan   cx.*vmpl€  of  the  Class  2,  named  in  No,  XVI,  where  all 

or  piirt  of  the  water  of  crystal  ligation  is  driven  ofT  and  after* 

jward*    reabsorbi'd   from   tbe  atmosphere.     Perhaps   no   salt 

I  will  prove  so  demonstrative  of  this  as  the  sulpliate  of  copper 

nnd  majjnesia;    and,  although  the  salt  has  been  before  de- 

neribed  as  a  simple  mieroscopic  object,  we  will  here  discuss 

I  the  deductions  which  are  forced  upon  the  mind  wlien  cause 

and  effect  are  studied. 


SrLPUATE  OF  Copper  and  Maokesia. —  Sulphate  of  copper 
is  usuatlif  placed  in  System  VI  of  crystallization,  i*  e,  the 
doubly  oblique  prismatic*     It  contains  five  atoms  of  water, 

♦  About  Urn  enataU  liowcfer,  tlieru  are  different  opinio ds.    Dr*  Pcreirat 

'm  hr  •  T    ^     r         ^*  '    ■    <f  Light,*  referred  it  to  Sjstcm  YT»  ©n  the  lo- 

tk.i  Jioat  of  the  otiicf  emmcut  German  crj9l&llo- 

p^i  '  Ekmenta  of  Cheifiistry/  lias  pliievd  tl  m  tbe 

,  tbiit  "altliou^li  Uje  Jsulpliatc  of  cupper  dors 

,  L.^, ..,.,....   .....  V.  .;,i  ...jic  tliau  5  A(j.,  jct,  when  mixed  witb  atilpliatc  of 

VOL,  V, — XKW  5JCII,  I* 
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one  of  which  may  be  replaced  by  alkaline  Bulphate»^  tht 
praducing  double  salts  of  great  beauty.  By  a  ^reat  dc 
of  heat  it  is  rendered  anhydrous,  becoming  a  white  powdefj 
but  it  is  again  converted  blue  by  the  addition  of  water.  Tin 
sulphate  of  magnesia  has  been  already  described*  Aboul 
three  parts  of  pure  snlphate  of  copper  and  one  of  sulphat 
of  magnesia  must  be  taken  and  dissohed  in  distilled  waU^pji 
in  such  proportion  that  the  sohition  may  be  almost  satiirated/ 
A  smaO  quantity  of  this  is  spread  evenly  upon  the  central 
portion  of  the  slide^  which  must  then  be  held  over  a  apirtt 
gas  lamp  until  fusion  iu  its  water  of  crystallization  bii»  pr 
ceeded  to  such  a  degree  that,  upon  touching  the  film  with  a 
needle^  the  matter  may  be  drawn  into  threads*  The  amor* 
phous  substance  upon  the  glass  will  now,  upon  cooling,  tah 
flower-like  forms  here  and  there,  or  these  may  he  started  al 
pleasure  by  breaking  the  surface  with  a  fine  needle-point,  and 
especially  quickly  where  breathed  upon.  A  slight  wn  i  '  it 
the  fire  will  stop  the  growth  in  any  desired  state,  or  :  ,  „  cij 
allowing  to  become  cool  a  fresh  band  of  petal-like  braiichti 
may  be  added.  If  covered  with  pure  balsam  at  any  momenC 
the  increase  is  stayed,  and  may  then  be  mounted  as  usual ; 
but  the  preparation  is  less  liable  to  change  when  there  is  noj 
chance  of  any  continued  action  going  on  from  the  unco v ere 
portions  of  the  film. 

This  preparation  I  have  before  described,  but  what  I  an 
about  to  say  would  not  be  complete  without  the  above  relatior 

I  think  that  my  numerous  experiments  and  results  justify 
me  in  stating  that  it  is  by  the  absorption  of  water  alone  fron 
the  atmosphere  or  other  vehicle  that  crystallization  take 
place.  In  proof  of  this  one  or  two  facta  are  almost  sufficient 
When  the  slide  is  finished  and  ready  for  covering  witVi  halsan 
wherever  the  surface  of  the  film  is  broken  and  allows  moistur 
to  reach  the  inner  portion  n  fresh  circular  cryital  ariaeti  aiM 
grows  in  a  similar  manner  to  those  formed  at  first.  Agaii 
in  a  dry  hard  frost  I  have  worked  with  the  same  »olutioi3 
and  apparatus  that  have  given  me  great  siiceeaa^  and  durir 
tliree  days  of  induutrioua  work  I  have  not  obtained  a  aingli 

won,  it,  lik©  this  salt,  t*»amc»  7  Aq.,  and  ihm  \t  hf^morvh^^i^  with  thp  ffTroa 

tilt"  ri.#,  belong*  to  SntcmV).     M 

fctm^litann,'  «nfl  nthpfs,  trvm  k  an  ^hi  j|^ 

io^    '  -.   "■   '  .:, 


nat*^  xm\  i  nm  no»  »c*kkng  lor  ifjiu*  iJiw  la  tail 
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good  ipectmeo*  When  thaw  cam^  no  failures  of  the  same 
kind  teased  me^  and  the  crystals  were  as  flower -like  as  they 
had  been  before. 

But  some  have  found  that^  in  spite  of  every  care  as  to  the 
covering  the  edges  of  the  salt  with  balsam  and  mounting 
immediatelyj  an  ■*  under-growth  "  of  smaller  forms  has  arisea 
and  spread  over  the  whole  field,  thus  robbing  the  large  crys- 
tals of  that  unity  which  is  part  of  their  charms,  I  have  never 
found  this  to  be  the  case  where  the  balsam  used  for  mounting 
has  been  pure ;  but  when  either  iurpetiime  or  other  solvent  haa 
beeia  added  to  dilute  it  this  second  crystallization  is  aroused 
tither  immediately  or  requires  months,  according  to  the 
ualilv  of  solvent  added.  It'  the  ordinary  chloroform -balsam 
applied  the  slide  is  one  mass  of  crystals  in  a  few  minutes ; 
ut  when  a  small  quantity  of  turpentine  has  been  added  to 
the  balsam  it  requires  weeks  to  produce  a  like  effect,  and 
pirogrefisea  very  gradually ;  yet  the  result  will  as  certainly  be 
the  same.  In  these  eases  I  have  made  many  experimenti, 
A  wrived  at  the  conclusion  that  it  was  always  ray  old 
emy,  water,  that  was  teasing  me ;  and  when  we  remember 
turpentine  baa  water  in  it,  and  that  ether  will  not  dis- 
ihe  water  and  yet  always  oontains  four  or  five  per  cent< 
ixed  mecbanioaUy  with  it,  no  improbability  is  involved  in 
it  asems  to  me,  almost  inevitable  oooclusion.  Added 
these  faeti,  the  very  minute  quantity  of  water  required 
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to  start  the  crystallisation  afrcshj  even  a  slij^ht  breath  »iif- 
ficing^  retJtlers  tins  explauatioti,  I  think,  truMworthi', 

We  will  now  cousidcr  the  influence  of  the  magriesia  in  the 
double  salt : 

Photograph  No>  1  shows  crystals  of  sulphate  of  copper  in 
prisniSj  magnified  200(1  iametei'B,  thia  being  the  received  fomi 
of  the  salt. 

Photograpli  No*  2  illustrates  the  result  of  adtling  a  9fuait\ 
quantity  of  magnesia.  A  considerable  influence  is  exerted 
over  the  copper ;  bnt  there  is  only  slight  action  upon  thel 
"radii/^  their  circular  and  broken  forms  not  l*eing  of  !iufl!«^-J 
ciently  decided  appearance  to  call  to  mind  their  reHcmblanc 
to  a  tiower.  Perhaps  it  might  hnmoronsly  be  drsrnbed  im  nA 
llowcr  whose  leaves  were  slowly  unfolding. 

Plio(ogi-aj>])  No,  2. 


Phnf-  '  No.  3.  — llcr^^^  the  fuU 

.    iiii  Jii  ifc   added,  tht:  flower  i^  ii 

crr^talM  in  full  form  and  beauty.    Tin 
three  ycai-m,  and  ha»  not  uni^  •-  "■^-■ 

When  the  doubh*  mih  if^ 
&oe  it  -  "         T  '^    '' 

ome,  r* 
or 


U(I011 


itcd 
tiixt04kth  lur- 
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tif  the  flftlt,  and  allowed  it  to  crystaliiy^e  very  slowly  and  un* 
diaturbedp     From  some  numbers  of  cxpenments  I  obtained 

,  PUotograph  No,  3, 


Mir  specimens  of  pure  and  decided  form,  tbe  largest  of 
rhich  was  about  one« tenth  of  an  inch  in  diameter*  Some 
bf  thc»e  I  e3i posed  a  long  time  to  the  atmosphere,  but  could 
Eiot  perceive  any  resnlta  from  that  exposure,  as  the  salts  were 

perfectly  unchanged. 

An  we  are  not  here  wishing  to  give  the  treatment  required 

y  each  salt,  but  the  different  dasses  of  Ireatmmi^  it  will 

ot  be  lost  time  to  bring  forw^ard  a  most  beautiful  crystal 

froiluoed  in  a  manner  rather  foreign  to  the  last ; 

Tartrate  of  Son  a. — Tartaric  acid  belongs  to  System  V, 

le    obliqne   prisnmtiCj    and   gives   rcry    fine   colours   with 

^krir.ed  li^ht<     When  crystallijied,  however,  npou  a  slide 

e  forms  are  not  parti colarly  striking,  as  there  is  no  uni* 

formity  in  the  design.     The  centro  of  each  crystal  may  be 

well  defined,  but  just  iu  the  midst  of  the  rays  an  irregular 

aogulAr  iniiss  is  often  placed,  destroying  all  beauty  of  design ; 

and  O'yslala  without  tlicae  intruders  are  extremely  rare.     It 

Etc  also  mentioned  that  carbonate  of  soda  lielongs  to 
kine  system  of  crystals.  To  prepare — a  strong  solution 
taric  nrid  Jn  distilled  water  should  be  made^  and  the 
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amd  neutralised  by  the  addition  of  carbonate  of  »oda,  Thi«' 
iolution  must  then  be  spread  evenly  upon  the  glaaa  slide 
and  tbe  whole  wanned,  but  not  raised  to  any  great  degree  of 
heat*  Tbere  wiU  then  remain  upon  the  slide  an-amorpbons 
film,  with  whicb  nothing  must  come  into  contact.  In  a  dry 
place^  protected  from  all  chance  of  duit,  it  must  then  be  laid; 
and  in  a  time^  varying  from  two  or  three  days  to  a&  many 
weeks^  the  crystals  will  have  risen  up  in  particularly  hand- 
lome  shapes.  In  circular  specimens  the  cross  is  always  Tery 
decided,  an  example  of  which  I  send  in  Photograph  No,  4. 
Where  there  has  been  interference  a  wave  m  sometimes  called 
forth,  very  closely  resembling  No,  2,  crystal  of  iantouine^  in 
'  Microscopical  Journal/  October,  1864,  but  the  waves  are 
more  regularly  formed,  and  rendered  still  more  beautiful  by 
the  weil-de6ned  cross*  Tn  another  slide,  where  some  im- 
purity had  causei)  the  formation  of  crystals  to  commence 
unusually  early,  the  waves  went  from  that  point  with  such 
uninterrimted  long  sweepi  that  it  is  certainly  no  exaggera- 
tion to  call  it  a  sea  of  colour  when  on  the  stige,  even  with- 
out any  selenite  plate  to  aififtt.  Some  few  elides  I  have 
covered  with  the  solution,  and  never  could  call  forth  any 
crystal  of  decided  form  upon  Ihem^  aitber  by  long  keeping  or 
the  application  of  heat* 

Enough  for  the  present  concerning  diflPerent  classea  of 
crystallization.  From  these  it  is  plain  tbat^  though  the 
wyitem  to  which  the  forms  belong  is  seldom  changed,  the 
crystals  are  so  varied  as  microscopic  objects  that  an  intimate 
knowledge  of  the  substances  i§  required  to  recognise  them. 
As  an  example  of  this  may  be  quoted  snow— this  belonga  to 
System  III,  the  rhombohedic,  yet  the  forms  are  so  varied 
that,  perhaps,  nothing  shows  a  greater  number  of  eiqui* 
titely  beautiful  designs.  In  a  paper  read  by  T*  G*  Rylanda^ 
Esq.,  before  the  Scientific  Bection  of  tbtt  Hiatorie  Sodaty  of 
Lancashire  and  Cheshire,  April  26th,  1B55,  and  printed  for 
private  distribution,  forty  different  forms  of  crystal  af«  given, 
•ome  of  whicb  are  of  most  intricate  design,  and  of  such 
variety  that  none  except  those  who  had  atudied  Iha  tabject 
eoold  believe  that  ther  were  the  same  subsiance. 

It  appears  to  me  tliat  the  adenee  of  cryataUisalioii  it  yot 
in  a  very  imperfect  state,  and  requires  much  invettigation. 
Let  every  one,  therefore,  who  ttudies  the  mbject  give  bia  «*•_ 
perieiicei  so  that  all  knowledge  of  it  may  be  bttiaghl  li 
(ether,  and  thus  we  shall  arrive  at  r^iuiu  otherwijie  uni 
tainable. 
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^  a  Niw  Genus  of  Alcyonium^  By  E,  PercevaIp  Weight, 
M,D,Dab.,  FJLC.S.  Ireiaud,  F,L*S.,  Professor  of  Zoologj 
in  the  Uuiversitjr  of  Dublin* 

(Plate  IX.) 

To£  western  coast  of  Ireland  has  always  been  regarded  aa 
good  collecting  ground  by  the  naturalist ;  aud  yet,  so  far  as 
its  tnafine  fauna  is  concerned^  it  may  be  said  to  be  altogether 
unexplored.  This  is  true^  not  only  of  its  invertebrate,  but 
even  of  its  vertebrate  animals ;  and  any  young  ardent  zoo- 
logist will  still  find  plenty  of  work  to  do  among  the  western 
PhocidflD  and  Fish^  and  almost  a  new  field  in  the  6hell*less 
Molluscs,  AunelidSj  and  Coelenterata^  of  Donegal,  Sligo,  Mayo, 
Ckre,  and  Kerry,  At  one  time,  1  had  hoped  to  have  been 
able  to  investigate  the  marine  fauna  of  western  C^^rk  and 

!  Kerry,  making  Bearhaven  and  Ventry  mj  headquarters ;  but 
tioce  my  report  on  this  subject  to  the  British  Association 
in  1857  professional  engagements  have  prevented  me  from 
devoting  the  requisite  time  to  this  pursuit,  I  have,  however, 
in  the  course  of  this  spring,  received,  by  the  kindness  of  W, 
Harte,  Esq,,  C*E.,  County  Surveyor  for  the  northern  district 
of  Dojiegal^  several  small  collections  of  marine  animals  from 
Batbmullen,  in  that  county ;  and  as  these  all  for  the  most 
part  bore  easily  the  carriage  hy  night  to  Dublin,  I  have  been 
able — reviving  them  with  the  help  of  several  large  aqu^a 
—to  add  some  new  species  to  the  Irish  fauna.  With  care^ 
have  thus  received  in  perfect  health  such  delicate  creatures 
Pecimaria  Belgica,  Eolis  alia  and  Drummondi,  Siphono- 
stama  uncinata,  Htjdra  tuba,  and  others;  but  none  of  them 
more  interesting  than  the  little  solitary  Aleyonarian  Actino- 
3£oon  which  it  is  the  object  of  this  paper  briefly  to  describe. 
According  to  Milne-Edwards's*  arrangement,  adopted  with* 
ut  any  very  material  modifications  by  Greenef  and  CarusJ, 
he  Alcyouaria  are  divided  into  three  families — the  Alcyonid®, 
he  Gorgonidfle,  and  Pennatulid^,  The  first  of  these  contains, 
sub-families,  ComularingEj  TelestiuBe,  Alcyonin^e,  andTubi- 
lorinse.  The  Cornularinse  are  distinguished  by  having  the 
polypes  either  isolated  or  arranged  side  by  side  on  a  stoloni- 

*  *Hialoire  N&turcUe  des  Corilliatres/  par  H.  Miine-Edwnrdi.    Pirti, 
857 
t  oftUe  Sub^kiDgdom  Ccelentcrata,*  by  Jo&epU  He«y  Grteae. 

t  *  liiodbocli  der  Zoologies*  von  Petrn  CAnii  wid  Qeeitaecker   Leipsig. 
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form  or  membranous  coeiiosarc.  It  is  to  this  family  tlmt  m 
must  look  for  the  forms  to  connect  the  Zoantbarian  At^tinozoa 
with  the  Alcyonarian,  ReprcaciitativL*  groups  occur  in  botl 
orders,  Zoathus  resembling  Sareoclictyon,  nnd  Haimcia  Jmr-I 
ing  somewliat  the  appearance  of  an  Atrtitiea ;  hut  still  the 
one  order  contains  polypes  furnished  with  but  c  iglit  tentacles, 
and  haTing  their  somatic  chambers  some  multiple  of  four; 
tbe  polypes  of  the  other  have  tentacles  more  or  less  numerous, 
bat  never  eighty  and  their  somatic  chambers  a  multiple  of  five 
orsijE. 

As  a  rule^  all  the  Alcyonaria  are  aggr^ated  forms,  in  this 
presenting  a  contrast  to  the  Zoatitlmnaj  which  contain  whole 
families  of  solitary  or  isolated  polypes.  Tliis  was  so  universally^ 
the  ease,  that  even  the  discovery  of  a  solitary  Alcyotiaria% 
called  by  Milne-Edwards  Haimeia  funebrw^  appears  not  toi 
have  convinced  some  of  the  writers  on  this  subject  that  it  wii 
an  exception  to  the  rulcj  and  Professor  Greene  disposes  of 
the  anomaly  by  saying  that  ^^it  may  yet  prove  to  be  an  im- 
mature form/"*  It  is  appareutj  howeveri  on  the  fvcrusal  o| 
the  '  Manual  of  Coelenterata/  that  (though  a  most  valuable 
contribution  to  the  advancement  of  science^  when  n^gardii' 
from  an  educational  point  of  \new),  its  author  had  ei  identlj 
no  practictd  personal  acquaintance  with  the  Alcyonaria,  and  i 
this  surmise  must  be  taken  quantum  vahaL     It  is  1 1  t ' 

the  description  in  the  '  Histoire  des  Cornlliaires'  is  un  i 

the  extreme;  but  still  there  is  no  young  state  of  any  Alcyo- 
narian  polype  which  at  all  rcsemblee  Haimeia.  Feeling  con- 
Tiuced  of  this,  and  looking  far  an  opportunity  of  satisf\iiig 
my  mind  on  this  jmint,  it  was  with  great  pleasure  that  1  re- 
cognised among  a  %mii\\  gathering  of  old  marine  shclb  and 
Hydrozoa  collected  by  Mr.MlUiam  Hartc^  C.E.,  on  the  coas| 
of  liathmuUcn,  co.  Lkiblin,  and  obligingly  forwarded  to  mc 
an  old  valve  of  Curdium  Nurvegmmi^  whicli  seemed  to  ha? 
on  it  a  minute  isolated  Alcyonarian,  This  I  at  flmt  thought^ 
to  be  the  Haimeia  funeMs  of  Milne -Ed  wards;  but,  un- 
fortunately, the  only  dctmls  in  its  diagnosis  being  n-  '  . 
and  there  being   no   drawing  of  the   jfpecieg,   I   t<  t 

satisfactorily  determine   this  |>aiut.     Thcj^e  little   r  5 

lived  in  a  large  aquarium   for  a  period    of  more  :  v 

months^  during  which  time  they  were  constantly  m 
observation*     I  fixed  the  shell  quite  close  to  the  gla->r  ;l^ 
of  the  tank,  and  was  nUXi*.  Uy  ivsCi  in  their  exaniinatinu  a  in 
inch  and  iir'    :../■/'■'',•„      ■■']*..:,-    v  :  ■  ,^.;;   ■ 
aliglite«t;  t  f| 
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innate  tentacles  conetatitly  expanded.  Sometimei  one  or 
»re  of  thcte  teiitftcles  would  fold  over  the  oral  cavity^  the 
rcmainittg  on  the  watch  for  prey.  They  were  most 
ti?e  lit  night  and  in  dark  weather.  In  the  daytinic  the 
tentftcbs  were  ahnost  always  completely  retractedj  leavitig 
Jie  eight  kuob-likc  portions  nt  their  base  iu  close  approxi- 
mation around  the  tnoutb.  How  and  theu^  apparently  after 
criotlii  of  great  good  health,  when  the  polypes  had  been  feed* 
voraciously,  the  whole  column  would  be  retracted,  and 
Hotliiiig  but  a  minute  button  remain  visible*  At  such  pe- 
iods  the  polypes  resembled  verj^  young  specimens  of  Acihw* 
oba  dianthus.  Dnring  the  whole  period  of  their  existence, 
Ihere  was  never  the  slightest  appearance  of  a  beading  of  any 
cind,  nor  waa  there  any  trace  of  a  atoloniterous  ccBnosarc^ 
^nch  as  one  sees  in  Saroodictyon,  In  comparing  these  polypes 
rith  thcise  of  this  last-named  genus,  one  is  struck  at  fimt 
^ight  by  their  resemblance  ;  but  this  ia,  after  aU,  nothing  more 
than  exists  between  the  isolated  polypes  of  any  genti&  of  Corn  u- 
lariniB.  It  may  not^  however,  be  amiss,  before  venturing 
I  give  a  diagnosis  of  this  new  form,  to  compare  it  with  what 
known  of  the  polype  of  Sarcodictyon.  Forbes^  figures  of 
tie  two  species  at  present  known  {S,  colejmtum  and  caienata) 
so  very  unsatisfactory >*  not  to  say  slovenly,  that  we  have 
bad  recourse  to  Mr.  Gosse^s  more  elaborate  figures  and  careful 
3<"  script  ion  of  the  latter  of  the  two  species  instead  *t  He  says 
-**  The  creeping  band  {ccenosarc)  is  about  an  inch  in  length ; 
bn  it  are  five  polypes ;  they  bear  a  very  close  resemblance  to 
minute  Sagartia,  and  are  invested  with  a  peUucid  epidermiSj 
rbich  is  tbown  by  contraction  into  annular  folds;  the  disc 
surrounded  by  eight  marginal  tentacleSj  each  of  which  is 
inged  witii  two  rows  of  pinnfe  ;  the  exterior  surface  of  these 
litter  is  studded  with  oblong  tubercles ;  these  enclosed  a  few 
bnidic*  The  most  careful  scrutiny  failed  to  detect  even  a 
ingle  spiculum  in  the  texture ;  but  in  dried  specimens  of  a 
Sarcodictyon  from  the  West  of  Ireland  I  found  the  apicula 
:)nsptcnous,  though  not  very  numcroust  The  colour  is  of  a 
^ht  reddish  hue,-^  In  my  Bpecimens  there  was  not  the 
^test  appearance  of  a  co&nosarc ;  the  basal  portion  of  the 
_  fQ  was  entire  and  convex  i  there  was  no  apparent  annular 
ftonstriction  on  contraction;  although  they  exceeded  Mr.  Oosse'a 
L*cimens  somewhat  in  sisse,  yet  there  was  no  appearanise  of 
Jour  on  either  the  body  or  in  the  stomach  or  ovaries.  A 
areful  examination  revealed  no  cnidje;  but  the  whole  base 

'Eiatory  of  British  Zdrj^lsvlcs,'  by  Dr,  Jolmstoa/  cd.  S,  plite  33 1 
bd'Tninaictii  of  KdiiibuTgU.  voL  XX,  pi  9. 

f  *  Ataitaii  o(       1    I  ,    :  lies,  voL  iit  1S58, 
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WBA  studded  with  short  star-shaped  sptcula;  long  desdritic 
ftpicula  were  found  at  the  base  of  and  on  the  onUide  of  the 
tentacles;  a  few  at  the  base  of  the  pitinse.  Id  being  retrmc- 
tile,  and  in  the  absence  of  spicula,  this  new  form,  as  also  th« 
Haimeia  funebris  of  Milne- Edwards,  shows  undoubted  affini* 
ties  to  the  genua  Comularia,  while  they  are  abutidantlf  dis* 
tinct  from  it  and  all  other  known  genera  of  Alcyanaria  on 
account  of  the  absence  of  a  coenosare*  In  one  of  niy  speci- 
mens weU-developed  ova  were  present  at  the  base  of  the  bod?, 
in  the  somatic  chambers.  It  might  not  be  inexpedient  to 
divide  the  family  of  the  AlcyonidBe  into  four  (excluding  the 
TnbiporidaB)j  instead  of  three,  sub -families— one  for  the 
recetion  of  isolated  forms,  which  should  be  called  Haimein^e ; 
including  the  genera  Haimeia;  and  the  one  to  be  immedi- 
ately described.  Cornularinae,  including  the  genera  Cor- 
nularia^  Sarcodictyon,  Antheliaj  Sympodiunij  kc.  Teleatina, 
with  the  single  genus  Telesthe«  Aicyonidie,  with  the  genera 
given  by  Milne- Edwards.  Excluding  the  TubiporeSj  better 
elevated  to  the  rank  of  an  independent  family. 

Every  such  classification  must^  however^  be  considered  but 
provisional,  until  more  ia  known  of  the  development  of  the 
isolated  and  aggregated  Alcyonarians,  Unfortunately!  aa 
unavoidable  absence  from  home  caused  the  death  of  my 
specimens,  from  the  great  evaporation  of  the  water  rendering 
what  remained  too  salt  to  aiipport  life^  so  that  I  was  unable 
to  add  anything  to  the  facts  known  on  this  subject.  As  nei- 
ther this  form  nor  Sarcodictyon  would  appear  to  be  rare  on 
the  west  coast  of  Ireland^  I  hope  yet  to  be  able  to  invattigata 
this  matter  still  further. 


HaetbAi  hot.  gen* 

Polyp  Bolitary;  l>ody  cylindrical,  fixed  by  iu  baae^  not 
giving  rise  to  buds  or  to  the  development  of  a  ccenosarc ; 
tentacles  eight,  pinnate^  knobcd  at  their  base;  the  baiftl 
portion  of  the  body  thickly  studded  with  tmall  star-^Bbaped 
•ptcnla^  base  and  body  of  tentacles  witl    '  iandrttio  ao' 

Qula;  mouth  central,  with  two  lips;  sou.  <atKibcn  eign 

Huriia  ikgans,  nov,  spec. — The  characters  of  the  genu 
those  also  of  the  sspccic^;  but|  in  addition,  the  hntrlif  nf  tfu 
polyjje,  when  fully  c^xpanded,  is  thrt*c  quartcn  of 
of  a  clear  white  colour,  save  the  ba^al  portion,  wli 
There  arc  no  glandular  spots  on  any  part  of  n 
secondary  tentacles  are  generallf  borne  more  or  k^  ^rc 
on  the  primary  lenUenla,  not  pronded  with  mid»,     I  haf 
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called  this  genus  after  Mr.  Harte^  who  has  done  and  is  doing 
much  to  increase  our  knowledge  of  the  fauna  of  Donegal^  one 
of  the  most  interesting  and  least-known  counties  in  Ireland. 

Sub-family  Haimeina. 

Haimeia  Junebris,  Milne-Edwards. 

J,        F  primula  Dana. 
Hartea  elegans,  nov.  gen.  and  spec. 
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EoUiker   tiiid    Slebold's   Zeitschrift — The  number  of  thin 
journal  issued  for  the  pa.'^sed  quarter  contains  but  two  papers ; 
both  are  on  microBcopical  subjects,  and  both  are  emineotlyi 
worthy  of  the  attention  of  EiigUah  obserrere.     The  firsjt  is  by  ^ 
Professor  Claus^  of  Marburg,     ■  *  On  the  Org&nijsaiion  of  the 
Cypridinid^l*  and  coutaina  a  valuable  resume  of  our  know. 
ledge  of  these  crustaceans,  as  well  aa  some  novel  obaerratioufl 
and  suggestive  remarks  from  the  author*     A  welUcxecutedl 
plate  illustrates  this  paper.     The  second  paper,  which  oerupietfi 
the  bulk  of  the  journal,  is  one  of  those  elaboratej  and 

valuable   contributions   to   science,    which   char:i  the 

scieutifie  periodicals  of  Germany,  It  is  entitled  **  On  the 
Eye  of  some  Cephalopoda/*  and  is  written  by  Professor  11  enseu, 
of  Kiel.  The  paper  is  ilhistrated  by  nine  plates,  the  c^tccution 
of  which  is  such  as  quite  to  put  to  shame  the  carpli  1 

sketchy  performances  exhibited  as  illustrations  iu  i  f 

our  own  scientific  periodicals*     The  minute  anatomy  ol  Uia  i 
eye  and  its  adjuncts,  and  the  histology  of  each  of  their  com- 
ponent parts,  are  fully  and  elaborately  described*      Professor 
Hcnsens  rescarehes  ou  the  retina   in   Sepia  appear  to  be" 
particularly  valuable*      The  subject  matter  of  the  paper  h 
arranged  under  the  following^  lieads  : — 1st,  the  eye-r-^      '  -  ; 
2nd,  the  membranes  of  the  eyeball ;  3rd,  the  li^ns;    t 
retina,  its  inTestiug  membrane,  ncrvou^^  ^  i  "lw«irk,  eciU 

layer,  pigrnent-layer,  layer  of  n>dB>  and  t  ,  neous  mam-j 

brane;  5th,  the  coimocticm  of  the  retinal  clemcnta ;  0th,  ihoj 
optic  ganglion.      The  obicrvations  of  Profe»wir  lfcn^t"t  -- 

frineipnlly  to  Sepia,  but  the  eycM  of  other  geneTn — > 
joligo,  lu:^       M       id,  and  also  those  of  some  Heuunij^iia 
aud  Lamelli.       ■■  ■ 
Max  SdmitM'A  ArohlT  fiir  Mib^ikiypiiolui  AsAlomiei, — Thi 

iouniJi!    haJi    lUi^t    ninilrr    ibi   nnp^iirikncp.    and.    if  nii    niHiiujii 
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mny  Ije  fonised  from  an  examination  of  the  first  number, 
|iromises  to  form  a  very  valuable  acquisition  to  microecopic 
observers.  It  is  to  be  published  four  tinmen  in  the  year,  at 
Bouiip  under  the  editorship  of  Herr  Ma%  Sehuitze,  Professor 
of  Aaatnmyj  and  Director  of  the  Anatomical  Institute  in  that 
citv.  Amongst  others  the  following  distin^iBhed  men  of 
«cietice  hure  protnised  their  contributions  to  its  pa^es— De 
Bnry,  V.  Cams,  Ecker,  Eberth,  Frey,  Gegenbaur^  Harting, 
Heiisen,  Klebft,  KoOikcrj  Krohn,  Kiihne^  R*  Leuckart,  Leydi^, 
Pftgciifltechcr,  Siebold,  Stein^  and  Weismaun.  The  first 
paper  is  by  the  editor,  '*  On  an  Objeci-ifUtst^  adapted  to  prO' 
dtirmfi  Ihttt^  and  iU  application  in  researches  on  the  Blood" 
Bt  an  ingenious  contrivance,  described  and  figured  in  the 
I  J0iirual,  Profesaor  Schultze  has  succeeded  in  constructing  an 
object'glase  which  will  heat  the  object  under  examination, 
and  he  has  thus  been  enabled  to  observe  the  effect  of  an 
increase  of  temperature  on  blood  and  other  fluids, 

'*  On  the  Anatomy  and  Phjmohgif  of  the  Puir»omfera/*  in  the 

[title  of  the  second  paper,  which  is  contFibuted  by  Fr.  Leydig, 

of  Tiibingen,     The  first  part  of  this  paper  refers  principaQy 

to  the  nervotiB  system  and  organs  of  the  sensesj  and  minute 

histology  of  the  nerves.      Of  the  ear  in  these  animals,  the 

author  oliserves  that  his  investigatiougi  upon  Arion,  Limax, 

and  Helix,  give  the  following  general  results  : — The  capsule  in 

all  has  the  form  of  a  shortly  stalked  vesicle.     The  short  stalk 

I  is  only  rendered  perceptible  by  great  care  in  the  preparation. 

[The  abort  stalk  serves  to  form  a  connection  with  the  brain, 

I  and  docs  not  lead  at  all  to  the  exterior  of  the  head^  so  that 

[consequently,  wheu  the  parts  under  consideration  are  not 

nlteretl  through  pressure   or  elsewise,  the  capsule   appears 

sharply  defined  in  all  itsremainiugcircumfercnee_,  with  a  free 

liorder.     The  rest  of  tfie  paper  is  devoted  to  the  consideration 

of  the  adraissiou  of  water  into  the  IxKly^  and  its  delivery 

through  the  kidneys*      The  researches  of  Moquin-Tandon, 

[leister,  Rossmassler,  Gegenbaur,  Draparnand^  and  others,  on 

jthis  subject  are  discussed  and  referred  to. 

A  paper  "  On  a  new  kind  of  Am^Bboid  Cells,"  by  M*  la  Valette 

f  St  X '  ■      '        J  st  the  other  papers.  A  short  notice  of  the 

I  ani  I .  . , .       m  was  given  at  the  thirty -third  meeting  of 

[the  Genu  an  Naturalists  and  Physicians,  at  Giessen,  in  1864, 

The  cells  described,  and  carefully  figured,  are  observed  in  the 

Immature  testes  of  various  animals,  the  author's  observations 

Bing  made  principally  on  the  calf,  guinea-pig,  and  pigeon. 

IVery  remiirkablc  cells,  exhibiting  various  ainceboid  movements 

Ni     '  ■    ^1  with  niieor  more  nneSei^  are  described,  and  the 

U  in'  admixture  of  various  tiuids  on  their  form  and 

Inicture  is  also  noted. 
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Herr  Hugo  von  Mabl  contributes  a  very  lengthy  paper 
*'Oii  a  new  Aduptafmn  of  the  Screw  Micrometer,*^  which 
appears  to  be  of  coDsiderable  importmnce;  for  detaila  we 
uiu&t  refer  our  readers  to  the  '  Archiv.' 

The   paper   of  Dr.    Richard  Greefj   of  Bonn,   *'  On  the 
Nervous  System  of  the  Arctiscoida  {Tardigrada^  Doyete)^*  im 
perhaps  the  raost  interesting  in  the  number*     It  is  beautifulli 
illustrated   by  a  large  drawing  of  the   diaposition  of  tt 
nervous  system  in   Arctiscon   Milnei  and    smaUer  detatle 
figures.     We   hope  to  give  a   more  lengthy  notice  of  thia-^ 
paper  in  our  next  number. 

'^  On  the  Histology  of  the  Cestodea/^  by  Dr.  Ed  ward 
RindBciscb.  The  author  has  investigated  the  minute  strtic 
tare  of  the  cestoid  worms  in  a  very  careful  manner;  he  efouu 
rates  four  kinds  of  corpuscles  which  Qccur  in  the  home 
neous  substance  of  these  animals,  which  are  distinguished  bj 
the  arrangement  of  their  substance  in  layers^  by  their  catci-^ 
fication,  and  the  action  of  carmine  on  them  when  treate " 
with  that  dye.  They  are — 1st.  Corpuscles  which  become 
dyed  intensely  red^  are  entirely  homogeneous,  and  contain  no 
lime.  2nd.  Corpuscles  which  become  dyed  blood -red,  witfa 
concentric  layers^  and  are  also  free  from  lime.  Srd.  Corpu 
cles  becoming  dyed  blood-red^  with  concentric  rings,  in  tt 
centre  of  which  a  clear  shining  spot  shows  the  commence- 
ment  of  the  calcification.  4th.  Corpuscles  (ringed  or  homo*] 
geneous),  which  are  free  from  dye  and  are  entirely  calcified. 

Another  paper  by  the  editor,  entitled  "  A  Coniribuiion  t^ 
the  Knowledge  of  the  Li^ht-giving  Organs  of 
fplendidula  ;*'  one  by  Fritz  MuUer,  of  Desteiro,  *'  On 
Marginal  Vendeg  of  Agiauropm  ^'*  and  a  notice  of  ITiieneh 
and  Muller's  injecting  fluidsj  complete  the  list  of  original 
papers  in  the  first  number  of  this  very  valuable  jourciid.  Wo 
truit  our  new  contemporary  may  meet  with  ita  well  deaerrtd 
ancceaa, 

AroMv  for  H aturgeichichte.     Third  Port,  1864. — ^Thta  { 
dical  contains  the  second  part  of  a  paper  by  Dr.  Bicli 
Qreef,  on  "  The  Beiitike  Uterm  und  the  Ovary  af  Echino* 
rhjfnchm/^    We  hare  not  yet  seen  the  later  numbera  of  ib#'*^ 
journal. 

The  Arebivo  per  la  lOoligU,  t'oaatomia,  •  la 
publtiheil    at  Modena,   aad  edited    by  Profcjittor  GioTaoi 
Canestrini,  of  that  univemity^  t  tion  an< 

cx>nclu*i<>ii    -^f  a  valuable    p^^rt-  "  0^ 

ih^   Ai  and  qh  tht 

fwdtraint'  logj^  of  the  uenrom^ 

will  Rtid  tbu  a  valuable  contntnttioii  to  i 
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CampteiEeiidtti. —March  to  June,  XBG5-— There  have  been 
very  few  papei^  of  interest  to  microscopists  lakl  before  the 
Academy  during  the  paat  quarter,  and  therefore  there  is  little 
for  us  to  abstract  !rom  the  *  Comptes  Eendus '  of  that  body- 
We  give  a  brief  abstract  of  a  paper  by  M.  de  Barry,  on  cortical 
fibre.  Of  the  two  parts  of  a  dicotyledouous  stem,  the  ligneous 
and  the  cortical,  it  is  well  known  that  the  second  only  contains 
that  sort  of  6bres  known  as  liberian  or  cortical  fibres.  The 
author  in  his  paper  describes  certain  supplemental  fibres,  not 
locidixed,  but  mixed  with  the  tissue  of  the  wood.  In  Lorau* 
tbacese  he  observed  for  the  first  time  in  his  researches  on 
vegetable  parasites  cortical  fibres  en  m/hnge  with  the  woody 
tissue.  These  fibres,  though  sometimes  disposed  nearly  with 
symmetry  on  the  sides  of  the  woody  bundlesj  are,  on  the 
other  hand,  sometimes  solitary,  and  iti  L.  Europ^euSf  L. 
»ph^rocftrpwtf  and  in  an  undetermined  Lot*anthus  fined  on  a 
Viirtu\  are  more  often  arranged  in  groups.  Many  Leguminosa 
nlso  have  cortical  fibres  mixed  with  the  tissue  of  their  wood* 
MedicMffo  arfwrea  displays  groups  of  these  fibres,  some 
roundedj  others  elongated,  the  fir%t  placed  at  the  interior  of 
the  ligneous  bundles,  the  second  more  often  situated  on  the 
edges  of  the  bundles  and  in  contact  with  the  medullary  rays. 
M.  InpuHna  has  a  similar  arrangement  of  fibres,  and  the  same 
may  be  observed  in  the  genus  Ulex.  In  Lorauthus  the  fibres 
are  dispersed  in  small  numbers,  in  the  Leguminosie  we  observe 
large  aggregations.  The  autlior  then  proceeds  to  point  out  that 
the  disposition  of  the  cortical  fibres  may  be  referred  to  three 
types: — ^lit*  The  cortical  fibres  are  well  localiied^  occupy 
gireu  places,  and  are  symmetrically  attached  to  the  ligneous 
system,  {Piper,  Antidaphne^  Viscum  alhtum.)  2nd.  The  cor- 
tical fibres  are  dispersed  without  order  in  the  mass  of  the 
wood,  {Medicago,  Ukjc^  several  Loranthi.)  3rd.  The  cortical 
fibres  are,  some  disposed  symmetrically  with  regard  to  the  wood, 
aa  in  the  first  type  i  others  scattered  in  the  middle  of  it, 
as  in  the  second  tvpe  {Viscum  aphyUum^  arUculutum,  &c.). 

The  Annili  and  Magazini  df  Zfatur^  History,— April  to 
June*  1865. — In  the  April  number  of  this  journal  we 
have  a  valuable  paper  by  Mr.  J,  Carter,  **  On  the  Fre^h* 
and  Sait-vmter  Rhhopoda  of  England  and  India/*  being  m 
coDtinuatlon  from  voL  xiii  of  the  magaKinep  The  principal 
species  treated  of  by  Mr,  Carter  in  this  paper  are  AcHuophrya 
octihta,  Stein.;  A*  Eichomii,  Ehr.  (of  which  he  states  he  has 
noly  observed  two  specimens  in  India) ;  CoHodictyon  triciliaium 
a  new  genus  and  species,  having  analogies  with  Bodo ; 
BMijfphu  9pinoiSy  a  new  species  from  South  Devon ;  and  E. 
ffkHosaf  also  a  new  species  from  the  same  locality.     Mr.  Carter 
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makes  some  very  interesting  remavkg,  wbea  speakitig  of 
AciinophrySf  with  regard  to  the  product  ton  of  vacuoles ;  he 
regards  both  the  nucleus  and  the  contractile  vesicle  in  the 
Rhizopods  as  furnishing  but  unimportaut  characters  for 
speciHc  distinction.  The  paper  is  illuBtrated  by  a  c^irHuHy 
drawn  plate,  which  however^  has  a  rather  confused  appcarufice. 
The  same  number  of  the  '  Anuals*  coutaius  an  interesting 
account  of  the  Nigua^  Chigoe^  Jigger,  or  sand-flea  of  tropical 
America,  translated  from  a  paper,  by  Profe^jsor  H,  IvarsteUp 
published  in  the  ^Bulletin  of  the  Soc,  Nat*  Mos^'ow**  The 
animal  is  exccssivclj  small,  being  only  half  t!ie  »if*e  of 
the  ordinary  flea,  but  nevertheless  manages  to  make  itself 
excessively  annoying  by  burrowing  under  the  toe-nails  of 
unfortunate  travellers,  and  producing  inflammation^  The 
author  describes  minutely  the  external  skeleton  of  the  animslj 
and  its  penetrating,  sexual,  and  other  organs. 

Professor  Gulliver  continues  his  observations'^On  Ruphidet** 
and  the  more  they  are  e^itended  the  more  they  would  9«ct2i 
to  show  the  importance  of  these  beautiful  objects^  and  their 
organic  cells,  as  natural  characters  in  systematic  botany*  In 
his  "  practical  applications/'  he  mentions  that,  if  any  firiliah 
Dicotyledon  be  found  abounding  in  raphides,  it  tnuit  be 
referred  to  one  or  other  of  the  three  orders  Ralsaintaiu^n;^ 
Galiaceas,  or  Onagraceie.  And  thus  these  orders  Otf  our 
plants,  being  so  isolated  from  their  allies  of  other  orderi^ 
are  emiueutly  entitled  to  be  characterised  as.ra]]his-beafiiig 
plants.  He  has  figured  the  raphides  in  the  ovule  of  Onagm* 
ceae,  and  states  that  this  character  is  present  in  the  sk^iKl- 
leavesj  thenceforth  in  the  leaves,  and  generally  did*u«ed 
throughout  the  species  at  all  periods  of  its  existence.  Hence 
he  considers  that^  when  the  diagnostic  holds  good,  a^ 
an  Onagrad  and  Ilippurid,  there  is  no  other  singhj;  - 
at  once  so  fundamental  and  universal  between  the  i 
questiun  as  that  those  of  one  order  are  raphis-bcarci\i 
the  others  are  not  so* 

But  as  we  have  yet  seen  no  confinnati  i 
correction  of   his  research cs,  wc  may  ren 
icason    materials   arc   l>ountlftlUy  spread    I 
ami  nation,  and  which  might  be  made  tlh 
interesting  and  iuj^tructivc  inquiries  in  the  ^ 
the  biogniphy  of  !*i>enes,  and  eapecially  ob.^t  i,*i,,i,, 
cclUlifc,  of  our  native  plants,  would   be  a  very 
rurtd    ,    I   1 ,  t     ,    \  ' ! !    !       i  >  prove  useful  t*^ 

thuii  ;i  II  of  conntrv  ri' 
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^t!i  pliyiiiological  aiitl  systematic  botany.     With  respect  to 
3ic  tlirce  orders  jus^t  mentioned j  the  raphidian  character  lias 
1*0  found  by  Mr*  Gulliver  to  hold  good  of  all  the  exotic 
Bcics  which  he  lias  hitherto  examined.     But^  on  a  subjeet 
novel,    he  iuaists  that  observations  mufit  be  multiplied 
"ore  we  can  arrive  at  certain  conelusious.     Bearing  this  in 
if  we  may  note  that  among  the  orders  of  exotic  Dicoty- 
ions,  wliich  he  snggetitSj  after  a  comparison  of  them  with 
tieir  neighbours  of  other  orders,  will  prove  to  be  characterised 
raphis-bearersj    are   NyctaginaeeaEj    Phytolaccacese,    and 
^     And  it  is  Tcry  remarkable  that  the  vast  genus 
ryanthemum  appears,  as  far  as  his  observations  have 
l^onc,  to  be  distingoishcd  by  the  jirofusion  of  raphides 
all  its  allies.     As  to  Monocotyledons,  the  Dictyogenas 
ligliaUy  differ,  in  the  possession  of  this  character  of  raphis- 
'bearingi  from  their  neighbours  iu  the  lineal  series  of  the 
itural  arrangement*  Pontedcraeeaj  abound  in  raphides,  which 
carcely  appear,  if  at  alljin  the  Alismal  Alliance ;  and  raphides 
I  regidarly  abundant  in  some  sections;  and  as  constantly 
ing  in  others  of  Liliacem;  plentiful  in  Orontiaceae,  and 
scarce  in  Juncaceas ;  appearing  and  disappearing  in  dif- 
rrent  orders  of  Enogens;  especially  abundant   in  Aracese; 
ind  finally  ceasing  altogether  in  PotamogetonacejB,Naiadacece, 
"i^yperaceaej  and  Graminese*     At  leastj  Mr.  Gulliver  has  not 
lyet  found  trne  raphides  in  any  of  these  four  orders^  nor  in 
:)ur  native  Oi*ifplogameiB  Duduios^e,     Throughout  Professor 
Lint] ley's  Aral  Alliancci  comprising  the  orders  Pi&tiaceeej 
Typhacta*.   Araecie,    and   Pandanacete,   Mr*    Gulliver   finds 
^Tapfiides  abounding;    wlillCj   on  the  contrary,  he  has  not 
|fonnd  them  at  all  either  in  the  orders  Graminaeesej  Cyper- 
lacesE,  Restiaceiej  or  Eriocaulaccse^  of  the  immediately  pre- 
[ceding  or  Glnmal  Alliance*     On  the  other  hand.  Professor 
I  Lindley^s  Ilyclral    Alliance,  comprising   the  orders  Hyd-To- 
Icharidaecse,  NaidaeeaEj  and  Zosteraec^,  turns  out  to  be  devoid 
I  of  raphides,  although  they  abound  in  the  orders  of  the  next 
LBneceeding  or  Narcissal  Alliance*     Again,  while  Pontcder- 
[ncei^  is  a  raphis -bearing  order,  neither  of  the  next  three 
JDrders    (Butomace^^  Alismaceae,   and   Juncaginacese)   is   so 
[  eharactensed*     But  it  should  be  borne  in  mind  that^  under  the 
>  term  raplikles.  Professor  Gulliver  only  inclndea  the* bundles  of 
I  needle  forms  occumng  in  the  oblong  cells.     Sph  seraph  ides. 
Lor  other  crystals,  he  regards  as  so  common  in  vascular  plants 
|«ii^  not  to  be  easily  reduced  to  order.    And  yet  he  observes 
'  tliat  the  spliR^rn  phi  lies  of  Chcnopodiaccae  and  Tetragoniacese 
are  so  exactly  alike  as  to  add  another  link  to  the  atlinity  so 
p  admirably  noticed  by  Lindley  between  these  two  orders, 
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MiBceUantonfi — Eozoon  Canadmse. — The  discovery  of 
very  interesting  and  remaa'kable  foisilj  has  excited  nan 
discussioii  and  atteotiou  lately  in  our  scientific  periodicals. 
The  papers  on  the  subject  published  in  the  last  number  of 
the  ■  Journal  of  the  Geological  Society/  will  give  our  readers 
ample  information  on  the  strictly  geological  part  of  the 
question  J  as  well  as  the  mineralogical  composition  of  the 
EozQon,  which  has  been  investigated  by  Dr.  S  terry  Hunt« 
In  the  'Popular  Science  Review'  for  last  April  a  very  interest* 
iiig  essay  on  the  nature,  history^  and  affinities  of  this  foasi), 
appears  trom  the  pen  of  Professor  Rupert  Jones,  illustrated 
by  a  well-executed  plate.  *The  Intellectual  Observer,*  on  the 
other  handj  has  secured  the  services  of  Dr.  Carpenter,  who 
has  contributed  an  article  on  the  Eozoon  to  the  ^f  ay  number 
of  that  periodical.  The  animal  nature  of  the  foseil  andmanv 
details  of  atructure  are  ably  pointed  out  in  this  paper,  which 
is  ttlustrated  by  a  very  beautiful  ehromo-Iithograpli  represent- 
ing a  portion  of  the  fossil^  as  well  as  another  uucolored  plalc. 
And  now,  after  all  the  excitement  and  intereM  which  baa 
been  occasioned  by  the  discovery  of  a  fossil  Rhizopod  in  the 
Laurentiau  rocks,  the  oldest  stratified  deposits^  two  gentle^^ 
men.  Professors  King  and  Rowney,  of  Galway,  write  to  tl  " 
editor  of  the  'Reader'  to  express  their  conviction  that  Eo^ioc 
is  not  a  fossil  at  all,  but  a  simple  physical  prodtiction ;  they 
have  made  their  observations  principally  on  the  supposed 
EozQOn  of  the  Conncmara  raarble^j  which,  however^  is  not  of 
Laurentiau  age,  and  havcj  they  say,  reluctantly,  but  delibe- 
rately come  to  thia  conclusion. 
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Kaltwood^fl  I'mder, — Altliough  I  preferj  when  only  four  or 

fiv<?  diflereut  khids  of  objects  are  to  be  noticed  in  a  slidcj  to 

1  itiark  them  with  pen  and  iukj  placing  (apparently)  over  each 

^  one  dot  to  the  form  which   is   most  freqnent,  and   a  short 

[straight  line  or  a  semicircle  also  above  the  object  when  leis 

[frequent,  or  a  triangle  or  circle  of  dots  or  a  circle  around  the 

[object  when  still  more  scareCj  there  can  bo  no  donbt  that  the 

I  finder  proposed  by  Mr*  Maltwood  is  superior  to  all  others 

when  it  is  thought  objectionable  to  disfignre  the  cover  with 

inkj  or  when  the  ink  is  liable  to    be  mbbed  off,  which  it  is 

when  not  mixed  with  a  little  sugar  or  isinglass.     My  present 

I  object  is  to  call  attention  to  the  various  modes  of  using  the 

[finderi  so  that  at  present,  when  one  receives  a  slide  from  a 

[correspondent,   his  system  of  notation  mn&t  first  be  asoer- 

'tainedj  and  then  each  object   noted  on  the  label  have  its 

Tuarks    changed    to    make   them   nniform   with    the  other- 

slides  in  the  receiver's  cabinet,  thus  rendering  new  labels 

f  necessary. 

Bat  first  let  me  notice  that,  although  I  have  three  of  these 
finders,  one  from  Smith  and  Beckj  another  from  a  different 
Loudon  optician^  of  wboac  name  I  am  nuccrtaini  and  the 
tliird  from  BrysoHj  of  Edinburgh^  none  of  these  correspond 
with  the*  directions  given  by  Mr.  Maltwood  in  the  *  Micro. 
Journ./  VI  {Ttan».)i  p*  60,  last  line,  and  p*  61,  line  5*  It  is 
there  proiioaed  that  the  fignres  representing  the  latiiude 
)  should  be  written  in  the  uppef  part  of  each  square,  and  thosa 
of  the  lon^fiude  in  tlie  lower  part.  In  all  the  finders  I  have 
[geen  this  m  reversed,  tht  upper  row  representing  the  longitude 
(east  longitude  of  mapii),  and  the  iower  the  latitude  (south). 
This  htm  to  be  kept  in  view  in  the  following  observations* 

The  first  and  greatest  difierence  in  the  notation  arises 
from  Mr.  Maltwood  BOt  baring  specified  whicli  end  of  i\m 


f!S€  memorahdAp 

slide  was  to  be  placed  next  the  stop  (that  is^  on  the  left  liand). 

Smith  J  Gregory,  and  perhaps  all  others  previous  to  the  Htidcr 

coming  into  usc^  placed  the  label  on  the  right  hand  of  the 

observerj  the  label  or  top  of  the  letters  on  the  label  indicating 

the  top  of  the  slide^  the  other  end  being  the  bottom ;  but  from 

supposing  that  the  arrow-head  on  the  finders   sold  indientcd 

the  top^  and  not  the  bottom  (as  I  am  informed  bj  Mr*  Cq|>- 

pockj  of  Smith  and  BecVs  tirmj  was  intended) j  many  lia%6 

got  into    the  practice  of  placing   the  label  or  top  of   the 

slide  also  next  the  stop  (on  the  left).     The  microseopista  of 

Edinburgh^  HuU^  and  some  of  those  in  London^  place  the 

label  next  the  stop ;  those  of  Glasgow,  Liverpool,  and  most 

(as  I   understand)  of  those  in  London^  retain  the  method 

of  Smith  and  Gregory,  and  place  the  label  or  top  of  the 

slide  on  the  right  hand.      Uniformity  in  this   respect,  to 

enable  one  to  consult  a  slide  marked  by  anotheri  is  Tery 

desirable,  if  not  absolutely  necessaiy. 

But  supposing  that  this  point  was  settled,  another  difler- 

ence  arises  in  the  notation.     One  method  is  to  consider  the 

lines  bounding  the  cell  or  square  as  similar  to  those  of  longi* 

tude  and  latitude  drawn  on  a  map.    The  interior  of  the  square 

occupied  by  the  numbers  may  be  subdivided  into  sixteen  parts 

by  four  imaginary  vertical  and  horizontal  lines,     Thus^  if  the 

20 
square  was  g^,  an  object  on  the  vertical  boundary  of  the 

square  on  the  left  hand  would  be  registered  as  20  exactly^  or 
if  on  the  right  hand  by  21  \  and  the  longitude  betwt  '  *^ 
would  be  20'25j  20^5,  or  20^75,  according  to  its  place  \^  .  ,  id 
square.  Thus^  also,  the  upper  edge  or  line  of  the  square  woi 
be  called  30,  the  lower  limit  31,  and  the  latitude  between  tb 
registered  aa  30'25,  30'5,  or  30* 75.  An  object  a  little — eny  one 
fourth — below  the  top  line,  and  about  three  fourths  from  the 

left-hand  boundarv*  would  be  registered  by  ^-  ^^*  or  if  in  the 

20*5 
"vtfy  centre  of  the  square  by  %jrr~  the  line  separating  theee 

numbers  (as  in  vulgar  fractions)  being  merely  to  connect  them 
together* 

All  the  otlicr  methods  (and,  if  I  rightly  undefstand  Mr. 
Maltwood's  obsfTTaliona,  this  was  his  intcntimi^  \-ipw  the 
figures  as  indicating  the  square  itself^  not  its  liii  > 

that  an  object  found  wHhtn  the  walls  of  the  above  r  .^vutn-  ^^  uuid 

lie  marked  1^,     But  here  there  are  two  modifications  in  use. 

^•Ooc  in  lo  Yiew  II  line  (as  in  fractious)  drawn  to  soparmie  the 
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upper  and  lower  figures  {as  — )  as  repveacnting  the  lower 


side  of  the  square  of 


30 
20' 


30 


20 
SO 


30' 

or,  in  other  words, 
30 


.1   *  20 

tl»at  gy 


ia 


not  the  same  as  qh^  ^^^  ^^  aynonymoua  with  ««,  or  rather 


20' 


g|,  and  indicates  that  the  ohject  lies  in  the  upper  half  of 

SO 
the  square   „,*    Here  the  line  oonverta  the  upper  figures 

from  longitude  into  latitudej  and  the  lower  ones  from  latitude 
into  longitude.  So  far  as  I  know^  this  mode  is  adopted  by 
Hetj  few,  and  it  has  no  doubt  arisen  from  using  a  higli  power 
(as  a  i-inch  objective)  j  in  place  of  a  f4nch  or  1-incb,  when 
regiistcring  the  objects ;  the  field  of  view  then  consisting  of  the 
half  of  two  adjacent  equareSj  wheu  the  object  lies  near  the 
bottom  of  a  squai-c^  or  below  the  top  of  the  adjacent  one 
below. 

The  other  method  is  to  consider  the  line  as  a  mere 
vinculum  J  or  hood  of  connectionj  between  the  upper  and 
lower  tigures,  and  whicli  may  or  may  not  be  used  without 
altering  the  meaning  of  the  numbers  registered.  Here,  also, 
are  three  very  slif^ht  variations.  The  one  is,  when  the  object 
lies  on  the  right  hand  or  the  lower  edge  of  the  square^  or  half 
way  to  the  next  square,  either  on  the  right  or  bclow^  to  draw 
a  line  there^  with  an  ink-dot  on  it  to  denote  as  nearly  as 
possible  tlie  position  of  the  object.  The  second  variation  is  to 
CJCpresB  tbisj  not  by  a  line,  but  by  the  decimal  *5j  thus ; — 

"W*  ^^  sn^'  ^  *^^  ^^^  ^^y  ^^*  ^^^  ^^  ^^  *^^  lower  right- 

20*5 
lumd  angle  of  the  square,  it  would  be  noted  by  ^jr^z 

third  variation  is  to  apply  two  lines  at  a  right  angle,  at  the 
angle  of  that  quarter  of  the  square  at  which  the  angle  lies 
By  the  first  method  mentioned  this  position  would  be  indica- 
ted by  —r  J  and  by  the  second  either  by  ^  or  ^-r 

If  great  accuraev  were  required,  the  first  of  these  methods 
18,  no  doubt,  the  best ;  but  as  the  difference  between  the 
finders  as  made  by  the  same  optician  amounts  often  to  half 
a  ttquare,  and  if  by  others  to  sometimes  more  than  a  whole 
square,  such  minuteness  seems  quite  unnecessary — of  course, 
1  mean  when  one  correspondent  sends  a  slide  to  another; 
but  even  for  onc^s  own  cabinet,  if  the  finders  used  be  broken, 
the  minute  sabdivisiona  may  be  of  no  value  when  a  new  ono 
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is  procured.  The  second  mode,  of  mating  tlie  upper  row  of 
figures  represent  longitude  by  aid  of  a  line  of  separation,  ia 
liable  to  great  objection  from  its  being  easily  omitted  acci- 
dentally wben  intended  to  be  drawn.  On  the  whole,  then, 
the  third  mode  (any  of  the  variations),  which  is  sufficieutly 
accurate  for  enabling  any  one  to  discover  the  object^  appeara 
to  be  the  simplest ;  but  whichever  mode  is  to  be  adopted, 
whether  for  roci'c  notation  or  for  the  position  of  the  slide, 
iiniformity  is  necessary,  and  it  onght  to  go  forth  to  the  public 
with  the  authority  of  the  Microscopical  Society  of  Loudon,  or, 
at  leastj  of  ^ir.  Maltwood  himself.  From  want  of  soma 
definite  method  I  have  had  Bometime«  to  spend  two  or  three 
hours  in  search  of  a  registered  object  sent  me  before  I  dis^ 
covered  it  or  the  system  of  notation  employed,  whereas  axi 
ink-dot  would  have  brought  me  to  it  in  a  few  seconds. 

I  need  seareely  add  that,  in  registering  or  finding  objecU  in 
&  slide^  direct  light  from  the  mirror  ought  only  to  be  used, 
the  eff*ect  of  oblique  lights  or  of  a  condenser  of  any  kind, 
being  to  alter  the  apparent  position  of  the  object,  sometime*.^ 
to  a  very  considerable  degree  if  a  low  power  be  not  used* 

A, 

Uwttih  20,  186^. 


Beckys  Treatise  oti  the  Mieroscope. — X  have  lately  been  read- 
ing  with  some  attention  and  much  interest  Mr.  Biehfird  Beck* a 
"treatise  on  his  achromatic  microscopes;  for  though  at  first 
sight  it  may  appear  a  mere  iUustrated  trade  catalogue,  a  more 
careful  inspection  will  convince  any  one  that  it  contains  many 
valuable  and  practical  hints  relative  to  illumination  and  ma* 
nipulatioo ;  whilst,  besides  the  plates  exemplifying  his  owii 
instruments,  there  are  more  than  a  dozen  others  repre^euting  j 
objects  of  general  interest*  These  are  carefully  and  beauti* 
fully  executed,  especially  those  of  the  Arachuoidiscus  and  tho 
section  of  deal  But  I'do  not  refer  to  his  book  for  the  pur* 
pose  of  praising  it,  but  with  the  view  of  criticising  two  state- 
ments contained  in  it* 

At  p. 30,  in  sj,    V'        '-•'  ,   ,      f*  V    r  : 

as  seen  by  rutlr. 

Mr,  Beck  sayj* — "  Wtr  Uuw  ti*e  luiluwtug  icaulu  with  ihii 
nartieuLir  object,  as  shoivii  in  ph  .\i,  fig.  2,  the  arrow  at  tha 
left-hand  side  indicating  the  dimction  of  the  light.     \Vh 

the  markini^s  ai«  at  -    '  *  ^     *-  '^  -  k^^.. *:.,..  .>r  *t...  v.., 

(ai  at  A),  tucy  are  j  ' 

tbey  li^sin  ihe  same  Uncctiou  a^  tho  h^i,  w«;U  tlair  narrow 
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ends  pointing  to  it  (B),  the  broad  ends  appear  like  brilliant 
spots;  but  when  this  dijection  m  reversed  (C),  the  light  from 

the  poiuts  is  so  slight  that  the  scales  appear  to  haye  lost  their 
inarkiugB  altogether-  NoWj  if  the  object  were  an  opaque 
ftubstaiice^  this  result  would  be  a  convincing  proof  that  the 
markings  were  depressions;  but  as  we  know  it  to  be  trans* 
parent,  it  follows  that  these  particular  appearances  can  only 
he  produced  by  elevations/' 

Now  J  I  eannot  say  that  I  see  this  »eqmiur  at  all ;  and  I 
fancy  that  Mr,  Beck's  argument  is  based  upon  false  principles, 
inaimuch  as  he  has  ignored  one  of  the  principal  conditions  of 
all  objects  viewed  under  the  compound  microscopej  viz*,  that 
their  apparent  position  is  reversed.  In  the  case  we  are  al- 
luding to  I  cannot  help  considering,  with  all  due  deference 
to  such  an  eminent  optician  and  microscopist  as  Mr,  Beck| 
that  the  transparent  Podura  scale  is  rendered,  under  the  cir* 
CEmstatices,  practically  opaque^  and  that  in  the  example  B 
ibe  broad  ends  of  the  markings  are  reulbj  directed  towards 
the  left  hand  and  source  of  lights  and,  being  elevations,  are, 
of  course^  illuminated;  but  as  everything  is  reversed  under 
tlie  microscope,  these  illnmiuated  ends  appear  on  the  right 
side,  or  that  furthest  from  the  light.  Of  course,  the  same 
argument  applies  to  his  eases  A  and  C — the  bright  sides  are 
really  nearest  the  light,  and  are  simply  thrown  over  to  the 
other  side  by  the  reversing  power  of  the  microscope* 

Af^aitt^  iu  p.  63  it  is  stated  that  the  magnifying  power  may 
be  euftily  ascertained  by  comparing  the  magnified  stage  mi- 
cromatic  lines  traced  by  aid  of  the  camera  hicida  with  a  rule 
divided  into  inches  and  tenths;  but  in  such  calculations  par- 
ticular care  must  be  taken  that  the  distance  from  the  edge  of 
the  euniera  lucida  to  the  paper  is  exactly  ten  inches,  as  this 
is  the  standard  distance  of  distinct  vision  with  the  naked  eye. 
Though  1  am  aware  that  this  is  a  veiy  generally  accepted 
maxim^  I  fancy  it  may  be  an  erroneous  one,  and  that,  to  as* 
certain  the  exact  magnifying  power  of  any  particular  micro- 
scope, the  paper  should  he  the  same  distance  from  tlie  prism 
as  the  CTC'picce  is  from  the  micrometer  on  the  stage,  which 
will  depend  on  the  length  of  the  tube,  which  varies  consider- 
ably in  different  instruments.  If  I  am  wrong,  1  hope  Mr* 
Beck  will  he  kind  enough  to  prove  it  to  me,  either  practically 
or  matbematieally. — F.  H.  Lang,  President,  Keading  Micro- 
scopical Society.  ' 


Aogular  Aperture*^ In  the  rcnort  of  the  microscopes  ex- 
hibited at  the  International  Exhibition,  1862,  from  '^the  able 
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pen  of  Mr,  C,  Brookes^  F*H»S,/*  as  printed  hi  Uic  Journal 
for  April  J  ISfj^i,  it  is  stated  that  "an  admirable  metbod  of 
determining  the  availahle  angle  of  aperture  of  an  objective 
was  suggested  to  the  jurj  by  Professor  Govin^  of  Turin,  &c. 
&c/'     Mr»  Brookes  apparently  was  not  awn  re  when  he  pre* 
pared  that  report,  and  many  of  your  renders  may  not  be  3<»J 
now,  that  Professor  Govin^s  method  is  precisely  the  same  ail 
that  described  in  the  Journal  for  July,  1859,  p.  256,  by  Mr, 
P.  Gray,  7,  St.  PauPs  Villas,  Camdea  Town.     Any  one  who  j 
takes  the  trouble  to  examine  the  matter  carefully  will  find 
that  they  arc  alike^  the  only  diflei-ence  being  in  the  postttoiLl 
of  the  microscope.    It  is  not  neeessary  to  convert  the  instru* 
meot  into  a  telescope  by  placing  a  series  of  lens^  above  the 
eye-piece;  the  naked  eje,  without  any  eye-piece,  is  far  better^ 
and  giTcs  a  clearer  sight  of  the  edge  of  tlie  strips  of  paper, 
I  have  an  excellent  quarter-inch  glass,  by  A.  Ross,  and  by  j 
the  above  method  it  possesses  an  angle  of  aperture  of  8,3  * ''J 
Mr.  Gray *s  quarter*ineh  glass  Iiad  an  aperture  of  82  J '^     I 
have  thought  it  right  to  bring  this  matter  before  your  readers, 
as  Mr.  Brookes  ought  to  have  been  able  to  tcil  the  jury  that 
the  method  of  Professor  Govin  was  then  known  in  Englanif 
— ^^W,  FoROANj  3,  Warriston  Crescent,  Edinburgh. 


Errata. — In    the  April   numher  of  the    Journal    se^i 
prioter's  erroi^  were  allowed  to  stand,  owing  to  the  printc 
not  sending  proofs*    The  reader  is  requested  to  make  the ' 
following  correctiom : 

Pige    00  of  ilie  Joarnal,  line    6,  for  AnmUda^  read  Aftnelida. 

,//  ami. 
„      „  „  „  Sfl,  for  1  f  .,r,,rx.<.,-j«f,  rciid  C/^wopliSfcwiJt, 

„      „  „  „  29,  ftii  Jsicropadt,       t^    Arihropc'di. 

„   103  ,,  ,,  1  „    ti$. 

n     ,4  H  tf^j  -vc  words. 

,,   IH  ,»  in  f]rnn>h5,  aflcr   ffUdekm  rctd 

„    111  „  .4     4,  •»  Orclid&efMr  ^    OrekiJaef^. 
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MiOBOscopiCAL  Society. 

Mai^  lOM,  1865. 

James  Glaisheb,  Esq.,  P.E.S.,  President,  in  the  chair. 

A  communication  from  Dr.  Maddox  on  "A  Wire  Spring 
Clip  "  was  read,  and  a  specimen  of  the  clip  was  handed  round  for 
inspection.     (*  Trans.,'  p.  84.) 

The  Secbetaby  read  a  paper  from  Dr.  Greville  "On  some 
New  and  Rare  Diatoms."   (*  Trans.,'  p.  43.) 

The  PBisrDEjfT,  who  spoke  in  high  terms  of  the  beauty  of  Dr. 
Greville's  drawings,  proposed  a  vote  of  thanks  to  that  gentleman, 
which  was  unanimously  carried. 

A  paper  on  "  Paraffin  Oil,  as  applied  to  Microscopic  purposes," 
by  IVD-.  Hall,  was  read.     (*  Trans.,'  p.  87.) 

The  Pbesldent,  after  remarking  on  the  importance  of  the  sub- 
ject of  illumination,  said  that  a  paper  like  Mr.  Hall's,  containing 
a  series  of  &cts  which  were  highly  valuable  as  &cts,  hardly  called 
for  discussion.  He,  however,  should  have  been  glad  if  carbonine 
as  well  as  belmontine  had  been  taken  into  account  in  the  paper. 
He  also  suggested  a  simpler  mode  of  expressing  the  fractions  in 
Mr.  Hall's  table,  which  Mr.  Hall  said  he  would  adopt. 

Mr.  W.  Weitham  read  a  paper  "  On  the  Prismatic  Examination 
of  Microscopic  Objects,"  by  Mr.  William  Huggins.  (*  Trans.,' 
p.  85.)  Mr.  Wenham  said — I  have  assisted  Mr.  Huggins  in 
making  some  of  his  investigations,  and  the  results  are  rather  re- 
markable. We  EO  far  differ  from  Mr.  Sorby  that  we  are  able  to 
make  an  analysis  of  the  smallest  microscopic  object,  such  as 
the  smallest  portion  of  a  blood-disc  mounted  in  the  ordinary 
waj.  We  can  get  a  strong  spectrum,  and  the  power  of  the 
object-glass  gives  a  better  result.     There   is,   nowever,   one 
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diifieultY  whicK  romama  to  he  got  over^ — you  ^o  not  m 
object  aefiiiitively-  You  hare  first  to  ascertaiii  the  ipot  i 
yoii  mftko  the  analysis  with  the  microscope,  and  then  apply  the 
«pectroBcope  to  the  eye^pieee.  Tliis  remains  to  bo  improved 
on,  and  it  occurs  to  mo  tliat  it  can  be  done  by  meanB  of 
the  binocular  microscope.  We  found,  toOj  some  curioui  reeultt 
from  mvestigating  opaque  objects.  In  all  apectml  imaljnBW  the 
difliculty  is  to  get  a  monoehroioatic  light.  Generally  we  get  a 
ftpectrum  of  some  sort,  but  from  the  Burfaco  of  many  oj>aque 
objects  the  reflected  light  is  perfectly  monochromatitv 

Tho  PREaiDE^T  remarked  that  in  matters  of  this  kind  persont 
generally  ran  *^  neck  and  neck  **  willi  each  other,  and  proceeded 
to  announce  that  Mr,  Browning  had,  like  Mr*  Iluggins,  been 
engaged  on  the  subject  of  the  application  of  the  spectroscope  t<l j 
the  microscope,  atid  that  he  had  promised  a  paper  on  the  snbjec 
which  he  hoped  would  lead  to  further  inve»ligation  aud  discus- 
sion. Certaiulr  the  spectro&cope  made  the  microscope  more' 
raluable  than  before,  and  lie  bad  been  greatly  delighted  by  the 
re&ults  ttbown  by  the  microscope  with  the  spectroiicope  attached. 

Mr.  Slack:  ob&erved  tliat  the  importaut  paper  of  Mr.  Huggma^ 
ought  not  to  be  allowed  to  pass  without  remark.  In  Mr.  SurDy*i 
ftTitingemeut  the  prism  was  pkced  beneath  the  wtage  of  the 
microscope,  and  the  spectrum  magnified^  say,  with  a  one-inch 
objective.  By  this  meana  the  absorption  bauds  could  be  »eeii  til 
infinitesimal ly  dilute  solutions  of  blood.  After  viewing  the 
bands  in  nu  extremely  dilute  solution,  with  the  help  f>f  th€ 
microscope,  the  same  solution  was  tried  with  an  ordii^i' 
troscope  of  connidcrable  diapersiTo  power,  and  no  t^^ 
bands  eouhl  be  dlfciccrned.  Mr.  Browning  at  oiu*e  : 
cau^\  vie.«  that  the  diHper^*lon  was  too  great,  and  >. 
that  an  inferior  spi  of  lens  tiispersive  pt^wcrs  enabled  J 

them  to  be  seen.     (  <  ,^i|c  disperHion  is  necessary  when  thft  i 

separation  of  closely  adjacent  lines  in  to  he  etrccted  ;  but  too 
much  dis per »f ion  «preadN  and  thins  out  delicate  nhsftrTifiini  linT^.l« 
to  such  an  eitcut  as  to  rentier  them  in  visible.     Froii  'i 

I  made  at  Mr.  BrownfngX  I  think  it  prt>bable  that  u  .,.  ,.    .  i f ' 

direct  BpectroHcope»  recently  demised  and  made  hy  him  for  Mr. 
Gassiot,  will  be  f  lyiid  suited  to  the  display  of  very  fatut  abH>r|>« 
tion  bauds,  without  the  a^tsUnrc  ot  a  microscope.  By  thi'* 
arrangenicuts  of  Mr.  Hwggin*,  in  which  the  wperi 
used  as  an  eje-picce,  a  more  extensive  ranj^e  im 
cuutd  be  !na<le,  lud  only  in  vitnving  thr 
but  in  noticing  the  ehaogcs  thai  ^^ 
either  through  natural  procesKcs,  or  hv  tiic 

llr  (f  r   Wurun,  MJ>.    FIIH,   t^ 
fit!  'v  oflhi*  ' 

W  ^-^    hr   h: 

i2ir 
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ing.  Dr.  Carpenter,  however,  had  replied,  expreseing  his  in- 
ability to  be  present,  on  the  grounds  of  recent  illness  and  pres- 
sure of  professional  duties. 

The  P&ESiDSNT,  after  alluding' to  the  very  wide  field  for  discus- 
sion opened  up  by  Dr.  Wallieh's  paper,  proceeded  to  express  the 
great  pleasure  and  gratification  with  wnich  it  was  received,  and 
tendered  especiaUv  his  own  personal  thanks,  the  paper  having 
been  given  at  his  (the  President's)  request. 

A  vote  of  thanks  was  unanimously  awarded  to  Dr.  Wallich, 
after  which  Dr.  Wallich  said  he  should  be  glad  to  place  some  spe- 
cimens at  the  service  of  the  Society.  The  President  took  the 
opportunity  of  urging  on  the  Members  the  importance  of  keeping 
the  cabinet  of  the  Society  supplied  with  specimens  ;  and  though 
he  regretted  the  facilities  for  placing  them  at  present  enjoyed 
were  not  all  that  could  be  ^visned,  he  trusted  to  see  some  im- 
provement in  that  respect. 


Dublin  Micboscopical  Club. 
16th  March,  1S66. 

The  minutes  of  the  preceding  evening  meeting  were  read  and 
confirmed. 

Eead  the  following  letter  from  Professor  "W.  H.  Harvey,  M.D., 
F.R.  A  L.SS.,  conveying  his  thanks  for  having  been  elected  an 
Honorary  Member  of  the  Club,  which  was  ordered  to  be  entered 
on  the  minutes : 

"  4,  WiirroN  Boad,  Leeson  Paek  ; 
"  IQth  January,  1865. 
"  My  dear  Mr.  Archer, — I  have  duly  received  your  letter  of 
the  14th,  informing  me  that  I  had  been  elected  an  Honorary 
Member  of  the  Microscopical  Club,  an  honour  which  I  thankfully 
accept. 

"  I  cannot  but  feel  gratified  at  this  expression  of  the  regard  of 
the  members  of  the  Club,  although  I  know  that  I  am  but  little 
entitled  by  anything  that  I  have  done  to  such  an  honour.  If 
anything  could  enhance  the  compliment  in  my  eyes,  it  is  the  feet 
that  I  have  been  thought  not  unworthy  of  occupying  a  position 
beside  so  distinguished  a  microscopist  as  Admiral  Jones. 
"  Believe  me,  very  feithfullyyours, 
«  Wm.  Archer,  Esq.,  *'  W.  H.  Hartet. 

"  Son.  SeCy  Microscopical  Cluh'' 

Dr.  Barker  exhibited  a  fine  example  of  that  handsome  Infix- 
sorium,  Carcherium  polypinum,   ana  especially   interesting   as 
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suppleuieoting  tlio  exliibitioii  tjf  Opercularia  at  the  Deceml 
meeting. 

Mr.  Tichbciunie  exhibited  a  section  of  devitritiod  ^lan^.  TKe^ 
Bpecimen  of  glas**  from  wLieli  it  wa»  takeji  was  procured  from] 
MesBtrs*  Cbanec  Brost.  &  Co,,  of  Birminf^hani.  Mr  Tiehbounioj 
remarked  that  it  was  a  well-known  fact  that  when  gloaw  ia  » lowly  j 
cooled  that  portions*  become  very  infusible  and  opaque.  Tbi«i 
devitrificatioii  must  be  carefully  dietinguiBlied  from  i\  (TyBtAllitit^l 
tion  that  sometimes  proceeds  from  over^heatiug  the  glasa :  in  thii  J 
latter  caae  certain  of  the  alkaline  ba«e«  are  volatili/ed,  and 
crystals  are  found  diBaeminated  through  the  mass  having  a  j 
different  composition  to  the  ■vitreous  matter,  Dumas'  deiiiiitioa  J 
of  thia  phenomenon  is  aa  follows : — *'  Devitrifieation  is  r  ervs talli- 
ca tion  of  glass  due  to  the  forraation  of  definite  com  pounds  iiifua*i 
ible  at  the  temperature  exiateut  at  the  iniEtant  of  devitrificatioii,"  { 
This  definition  is  more  applicable,  in  Mr.  Tichbourne'a  opmiou,  IM 
the  Bpeeiinens  produced  by  o^er-heating,  than  to  tlie  one  whick] 
was  exhibited  upon  the  table,  which  might  he  looked  upon  as] 
proeeediug  from  a  physical  change.  In  the  sjiecimen  fi^mi  whir^hf 
tho  section  bad  been  made  it  would  he  perceived  tbr^ 
tied  portion  had  assumed  the  appearcince  of  little  h  i 

the   size   of  small    peppcrcnriis,  which   were  perfect  h 
Eac*h  mass  is  detached  froni  the  vitreous  portion,  the  tr^k  n  , 

most  ca«ei  not  enlircly  surrounding  Ibe  cryi«tailinc  ijphcrc,  aiid 
consist  of  vacuouji  spaces.     As  might  he  interred  from  t^n^  f^u  t,1 
the  density  of  the  dentrified  variety  is  greater  than  the 
Although  it  wan  diflicult  to  separate  the  two  porfciuns  j.v.. 
the  following  were  the  results^  in  Mr.  Tichbourue'*  hana : 


Vitreous  portion 
De vitreous  portion  * 


S  -135  sp,  f  r. 
2460    ,, 


Thia  increase  in  density  is  obeerved  in  all  subslanoeii  of  \ 
vitreous  nature  upon  their  assuming  the  crystalline  form  fs 
ioufl  acid,  tor  instance).  If  the  section  is  made  §o  tliat  it  cut 
through  the  axis  of  one  of  the  warty  masscMi^  it  will  be  «een  tha 
the  crystals  become  more  regular  and  larger  towards  the  cent 


and  tfiat  therefore  the  i'lt--!--'  i^- 

although  it  retained  the  •■ 

exteriml  paH  being  due  t«  <  mm 

The  crystalli7,ation  wa*  beiu]^ 

t!ie«e  masses^  forming  fiiu^  im  '  ^ 

]S  I  r.  Cro w  e  uh*) w  cd  Ru  p  h  i  <  I 
Mr.  Art^her  uhowi'd  a  fortjj  -  t  v^ 

pri&n  might  be  looked  upoiia«  an  un*^ 

Ha  had  found  thi»  hcfure,  in  May  hkj.t,  ■ 

exomiou  of  the   Vhih  tn  tltt*  Vfib*  nf  { 

gathering  auuie  bf  i 

Ilia  Phomk  BftrkJ 


perfectly  truT^ 
tT:  the  f»par 
iirrj^niUrityof  thi 
n  in  the  centre*  < 

'  ^  rts. 

■  it. 
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Oonium  peeforafe  in  lutiHiig  the  constitiieut  celk,  but  four  only, 
not    5<ixleeu  ;  iiho  In  the  frinn  of  the  celle?,  whieh  were  nmcli 

iwii  fmt  towfiriiH  one  side  of  the  little  tablet,  that,  indeed, 
!Hllcti(^  the  ciUii  originated  ;  seen  latemlly,  thcj  showed  au  oralo 
outline.  S<?ll-dinKiLni  of  the  eelk  took  place  much  as  in  G. 
pectot'aie,  but  Mtoppiu^,  of  etmr£<e,  when  divided  into  four ;  and  hero 
a  |)o»MLble  further  diHtinetion  prewnted  itself  in  that — whilst  in  G» 
peetaraie  tho  »elf-di  virion  ih  «uei'ew«ionftl,  here  it  appears  to  ha 
einiiiltaneous.  Thipit  however,  m  a  queatioUj  so  far  as  it  maj  bear, 
open  to  further  exainination  ;  at  least,  Mr.  Areher  had  ni*t  found 
m^J  eouistituent  cells  of  these  little  tablets  otherwise  than  un- 
divided or  divided  into  four;  he  had  not  E?icen  them  lialved  or 
divided  into  two  dauj^hter*eells  onlj.  Mr*  Archer  showed  aide 
hy  «ide  a  moving  tablet  and  a  vegetating  one,  showing  the  four 
d«U|fhfer*cells,  emanating  from  a  swingle  gomtlium. 

l>r.  Fra^cr  Khowed  eome  nicely  prepared  sections  of  Galwaj 
Berpeiituie,  and  e:^hil»ited  the  structure  lately  so  much  debatea, 
autl  refLTred  to  the  Foraminitera — Eozoon  Canadense. 

Dr.  Moore  showed  a  TabeUtiria  taken  by  him  at  Lough 
Luggela  t  t hie  Mr.  O'Meara  pronnaed  to  identity, 

t)T.  Barker  exhibited  fipeeinicna  of  a  remarkable  little  organism 
which  seemed  to  appertain  to  Aitaait^a.  Tliia  was  very  minute, 
fuiifonn,  exceedingly  slender,  twenty  or  thirty  times  longer  than 
broad,  extremities  acute,  colour  dull  greeu^  containing  scattered 
dark  granules,  exhibiting  under  a  high  power  a  molecular 
movement :  at  about  a  quarter  the  length  of  the  whole  organism 
from  one  e]rtremity,  there  waa  a  narrow  hnear,  about  twice  or 
thrice  a»  !ou^  as  broad,  gamet- coloured,  red  dot  (**  eye-specJc*'), 
which  seenied  HOiijewhat  to  project  from  the  general  outline  of 
the  body.  There  waa  no  flat^ellum  evident,  yet  this  singular 
little  organism  wa«  endowed  with  actiTe  powers  of  locomotion ;  it 
M'ould  Hwim  with  great  rapidity  in  a  given  direction  for  some 
time,  euddeuly  stop  and  swim  back,  ^vithout  turning,  in  a  direc- 
tion possibly  the  exactly  opposite,  or  it  would  remain  quiescent 
for  a  time,  u squally  again  starting  otF  after  a  slight  delay  with 
grettt,<^r  or  less  rapidity*  This  curious  production  occurred  in 
ecinstiderublo  numhera  in  a  gathering  made  in  one  of  tlm^  ponda  in 
the  Park,  but  their  vivacity  did  not  last  long,  and  soon  tfaey 
Wi'fe  to  be  fiund  only  in  a  still  condition. 

Mr.  Archer  stated  that,  guided  by  Dr.  Barker,  he  had  made  a 
gathering  from  the  pond  pointed  out,  and  had  obtained  even*  if 
poifflible,  a  still  greater  quantity  of  tliie  organism.  He  thought  it 
could*  for  the  preaeiit,  be  only  referred  to  Astnsiroa :  he  had  noticed 
ft  certain  ainoimt  of  flexibility  in  it :  many  were  found  curved 
iomewbat,  and  retainiuEj  this  form  iu  a  stifl  state  r  on  one  occa- 
sion (be  reminded  Dr.  Barker)  that  they  had  together  seen  an 
iudiridwal  with  one  extremity  somewhat  prolunged  into  a  line 
tfiu  irc^utly  in  dated  or  ctipilate  at  the  end. 

Iii  .     \\)A  wiucli  ]^Ir,  Archer  luid  tak^n  he  hiid 
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foiind  the  contentti  of  the  quie^e^fit  indivi duals  m  mme  ui»imiven 
imdergoing  diviaiotit  muw  being  fouiid  with  the  cod  tent  h  divided 
into  two,  others  into  four,  and  others  mto  eight — in  the  latter 
initanee  the  iiidiTldiml  portion  a  presenting  a  BubtTiaogular  out- 
linCj  owing  to  tho  peculiar  way  in  which  the  lines  of  division 
seemed  to  run ;  the  diameter  of  the  orgauism  being  now  nearly 
fta  broad  again  as  in  the  ordinary  condition,  and  the  acute  exti«- 
mitiea  hyafine,  Ifotwithetanding  the  apparent  absence  of  flagellA^ 
all  this  seemed  to  point  to  an  afimity  with  Chlorogonium* 

Eev.  Eugene  O'Meara,  A.M.,  referred  to  a  paper  by  AV.  H, 
Hey«,  Eaq*^  in  the  last  nnmber  of  the  *  Quarterly  Jotimal  of 
iDcroscopical  Science/  No.  XYII,  Januair,  1865^  p.  19,  *'  on 
mounting  microscopical  preparationa  in  Canada  balHam  and  chlo- 
roform/* and  stated  that  he  had  tried  the  ciperimeDt  with  tlio 
moet  eatisfactory  result.  To  illustrate  this  he  showed  a  slide 
eontmning  Biddutphm  puhkelia,  which,  when  mounted,  appeared 
indeed  unsatisfactory ;  but  atter  a  few  days  the  cells  were  pf*!ic- 
trated  by  the  medium.  The  Btudents  of  microBcopiiN 
are  placed  under  an  obligation  to  Mr.  Heys   for  m>  ^ 

in  making  known  so  good  a  method  of  mounting  preparattoos 
Ln  Canada  balsam, 

Jlr*  0*Meara  also  exhibited  several  figurea  of  dTatomaceous 
forma  found  by  him  since  lajet  meeting  in  gatherings?  from  the 
Friendly  lalandi?,  directin^^  special  attention  to  two  Hpecies  of 
Coceoneifl*  One  of  these  he  considered  identicai  with  Dr.  Gre- 
vUle's  G^punciaiiMnma ;  the  other  was  a  very  curious  form,  pos^ 
sesfling,  in  addition  to  the  characters  of  Coeconeisj  the  appe4ir* 
mkce  of  **  canalicuH/*  somewhat  similar  to  thoi^e  which  occur  in 
Surirella.  He  added  that  PodocyntiH  had  octiurnnl  fru^i  '  -si 
the  gathering,  and  that  he  had  found  eeveral  fruMtulea  v  * 

%'obmia  for  wliieh  tho  only  imbitat  mentioned  in  J/riicLiard's 
*  lofuBoria'  is  Corsica. 

Dr.  E,  Perceval  Wright  exhibited  a  small  actinozoon,  wlneb 
he  believed  either  to  belong  to  the  genus  Hairacia  (MTlTitv 
Edward»)jOr,  more  likelyf^iiHj  to  be  undc^cribcd,  Alt  tb 
ariau  Actino^.oa  are  grepj/irious — givi^jg  n«c  by  bu  ^^  n 
varioUHly  Bhnpcd  iimssits  ■  eomcof  Hic  hcst*ki}(nvii  forma  bcmg  the 
genera  Ak-yonium,  Vtrgularia,  Pcnnatula,  I'tc, ;  but  in  the  first 
sub-fajiiiiy,  (.*oruulariadus  the  polypes  are  nr»t,  lui  a  rulc»  Vfry 
much  aggregate.  In  the  pttlype  mm  exhTbitcd  there  ^^  '»^  ^^' *v- 
©vcr»  no  trace  of  a  camosare,  1  hough  it  huA  been  under  o '  t 

for  some  months,  and  ttii8  rtl ■■-  '^ull5cii«ut  to  ajisiigii  it  n-  *uti 

division   of  Comulariada*,   *1  -led  by   the   ptdvpeo  beinf 

*•   ■■  :  '     -    -'    '    '    '  '        ile/*     TW  uue«tiott 

til  tv piled  h  out  un» 

f..i  '  •■  ■   .       !!- 
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'viniml  exhibited  being  du  adult  forni'— tlie  fharacteriatic  alcyon* 
hflmi  Hptculea  are  fctuiid  both  at  the  base  of  the  polype  and  along 
and  at  the  bas^e  of  the  tentacles — these  latter  are  completely 
re  I  me  tile,  Should  this  form  not  constitute  a  uew  HpcnueM  of 
Haitneia.  it  In  proposed  to  form  it  into  a  new  genus  callea  Hartea* 
after  tbe  gentleman  who  kindly  insnt  it  to  Df,  Wright,  along 
with  other  marine  creature&  from  EathmulleUt  County  Donegal* 

Mr*  Archer  desired  to  place  on  record  on  the  minutes  of  the 
Hub,  the  occurreneo  in  Ireland  of  a  well-marked  and  interesting 
Pnlmellacean  alga^  Mischoeoccu*  cof^ftrvkoh  (Nag,).  This  form 
bad  been  first  shown  to  him  by  Dr-  Barker  from  a  gathering  made 
m  the  Phcenii  Parkj  and  its  characters  are  bo  oistinctive  tlrnt 
Mr,  Archer  at  once  perceived  its  identity.  At  the  preteut  late 
hour  of  the  evening  he  wotild  not  expatiate  upon  it  or  its  mode 
of  growth,  but  would  merely  refer  to  Xageli^s  figure  in  *  Gattuu- 
pen  eiiizclliger  Algen'  (t.  ii»  f,  n),  and  remark  that,  notwith- 
i?taudin^'  that  these  unimple  formft  had  been  ignored  by  some  (^,  y. 
the  authors  of  the  ^  Micrographie  Dictionary*) — au  unadvii^ame 
cpunse  penfling  the  want  of  knowledge  a*  to  their  reproduction  or 
nrigin — it  might  perhaps  by  others  be  regarded  as  not  altogether 
an  miinter eating  additinu  to  oiu*  Cryptogamic  Flora,  ina5?niuch  a^, 
6(»  far  m*  Afr,  Archer  knew,  Mi^chocQccus  coi\fervicQla  had  not  be€ii 
aeeii  by  other  eyes  than  its  discoverer* s*,  ProfeHuar  NiigeU* 


2Qth  Ap%l,  im'y. 

Kead  the  minutes  of  the  preceding  monthly  meeting,  which 
were  confirmed . 

Br,  E.  Perceval  Wright  exhibited  the  cirenlation  of  the  blood  in 
the  branchisB  of  M^podhon  anguinis^  brought  from  the  Magdalena 
O  ret  to,  Adelsberg,  within  the  last  few  dayt*,  by  IMrs.  G,  Orr 
Wibon. 

Mr,  Archer  ahowed  specimeiii  of  the  now  Haprolegniaceous 
plant,  Aiphimomyces  tfiellahis^  De  Bary,  in  fruity  nhowing  the 
oogonium  ivliitTi  conlained  the  oosj^ore  and  the  coilatcral  male 
l>rtvnehlets  fautberidia)-  He^  also  brought  tbrward  specimens 
nhowiug  the  charat^terijirtic  elu?iler  of  zoospores,  provinir  the  plant 
to  belong  to  Do  Bary'a  gcnut*  Aphanoinyceg.  Ho  bkewitit%  for 
the  purpose  of  eompariaon^  ahmved  specimens  found  in  the  same 
gathering  of  S^tprolegnia  njonoicaj  Prings-i  in  full  fruit,  eh  owing 
eoisporee  and  antheridia,  aa  well  as  aporaugia  ready  to  emit  their 
xoo>tpore».  By  the  aid  of  the  figures  in  De  Bary'i*  and  Pringi*- 
hrim*i^  papera  on  these  curious  organiwuis,  in  Pring»heim'j» 
*  Jalirbikiier  fur  wisaensehaflltche  Botanik*  (J, t.  xlx,  xi ;  11,  t  sue, 
£11, 12, 10).  be  endeavoured  to  give  an  e,iplauation  of  the  Btruetnre 
and  fruetilication  of  these  curio un  organiwms^  and  of  their  generie 
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charduterei*  leaning  to  the  tIcw  tliat  tliey  unist  l' 
oa  fungi  ihnii  algiFt  on  account  of  their  betii^'  d- 
ing  matter,  and  of  their  essienttallv  parasitic  habiLi  w  Jul  it  thvar 
production  of  xooi^poms  and  uhamctcriMtic  fruit  couhl  no  lonj 
he  jwlduced  as  an  argumiuit  for  their  alt(al  afVinityT  inasmueh 
De  Bary  had  fonud  nudoubted  fuiij^i  producing  itoospori?^,  and 
fructification  oascntially  rc&cmbhn^  that  of  f^upruleguise.  MpJ 
Archer* a  ajM^cimena  had  been  found  on  efftjte  frogi^pawij,  and  ii 
was,  perhaps,  remarkable  that  these  tvvoforifiB  occurred  {ogcthcr* 
It  would  be,  of  cour^te,  impoaeiblt%  as  cvcrv  one  knows  who  In 
examined  thc^sc  organisms^  to  trace  individual  braneliei*  very  fi 
among  the  confused  and  mextricable  tant,di.'d  mawn  made  up  b; 
them,  in  order  to  see  If  there  were  a  po^&ibility  of  their  haviiis; 
common  origin.  Bnt,  at  least  as  far  as  it  could  he  traced,  ooj 
such  eireumKtauce&  were  recognisable,  aud  the  two  plantw  couli 
be  well  diatingniahed  everywhere.  Aphanomyces  is  a  mud 
amallen  shorter,  and  more  lender  plant  than  Saprolegnia«  whoe«^ 
fructification^  both  m  regards  the  eporangia  (zoo«pore-cn  1 

the  oogonia  (oosporej  or  fertili  zed -spore- cases) ,  towered  i 
the  much  more  dinimutive  and  slender  threads  and  fruits  ul  the 
Apbanomjces. 

Dr.  Moore  showed  an  Alga,  composed  of  simple  green -eel  It),  ia 
order  to  draw  attention  to  a  fibre  connecting  them  together,  a 
raritv  in  these  growths. 

Jtfr*  Arclier  was  disposed  to  regard  this  plaat  its  Bcir^dinm 
vulgaris^  w^hich  undoubtediy  poasosj^ed  the  fibre«  pointed  out  bj 
Dr»  Moore,  although  they  are  not  in  llaesairs  figure*  gi\ing» 
however,  in  other  respects  au  apparently  trutlifal  idea  of  ita 
structure. 

Dr.  Moore  likewite  showed  some  fibrous  substance  given  to  hi 
by  Pr*  Carte,  and  found  underground,  and  stated  by  the  find 
to  bo  th©  hair  of  the  Elk.  Dr.  Carte  had  determined  that 
WM  not  hair,  and  had  handed  it  to  Dr.  Moorei  supposing  it  to  tii 
VQgetftble.  Dr.  Bio  ore  thought  tliis  production  an  algm,  ant 
closelj  related  to  tbo  oseillatoriaecous  genus  Micrtjcoluus.  Ii 
preaented  curled  and  twiMted  fibres^  nearly  colourlee^i,  and  ofteu 
sphtting  at  the  e^tremilies  into  a  tuit. 

Mr*  Archer  wa»  di«pOBcd  to  be  very  eantioue  as  to  admiHitij^ 
thia  pr^jduetiou  as  an  alga,  but  HuppoHing  it  really  tu  In  15 

conceived  that  it  bore  much  rct^cTriMflnec  to  fotnc  ^cvti  * 

genus  than  to  Microcolv 
H<n  thought  he  waw  soii 

aiid  that  the  tufting  at   tli-  due  ratlier  to 

aliUing  up  of  the  oulcr  inve-i     _,  ^  if  than  to  a  sprj 

mg  of  fibrea  t  ontaitied  within  a  rommon  tubc^* 

n»*     Hrirli  r     hKov\<J    .^ji/r/i,  m.j.t    J.^ihi*,,     ,,tiJ     explained    tho    phiN 

'  -  '  "  "-  :-nd  of 
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Mr,  Archer  showed  an  organism  referable  to  Ehrenberg*B  genus 
TrachelcmoEtMi  found  in  some  Eathoringii  made  bj  Captain  Huttoa 
in  the  County  Done^L  TheToricawaa  elliptic,  large  and  opatiue* 
and  chieflj  remarkable  for  a  whorl  of  ^hort  spines  borne  at  the 
anterior  end,  in  number  probably  ten  or  fifteen.  The  motion  of 
the  organiam  was  very  aetive  ».nd  rapid,  revolving  on  its  axis 
during  prv  ^i^-esaion,  thus  rendering  tkb  crown-like  series  of  spinee 
t  r  more  numeroua  than  they  were  really  found  to  be  when 

h  I"  examined  in  a  etill  or  comparatively  quiet  state. 

Cap  till  u  Hutton  called  attention  to  the  cell  contents  of  the 
pT»ri  imivi  ial  1  ea ve  s  of  Fbritina  lis  antip^rciica  (  L. ) .  Hen  tated  that  if 
these  Teavee  are  examined  in  spring,  whQe  the  fruit  they  surround 
ii  young,  every  cell,  except  those  near  the  base  of  the  leaf,  will  be 

n  t*i  contain  a  grumous  maws  of  gold  en- brown  colour,  which 

itirely  fills  it*  with  the  exception  of  a  small  empty  space  at  each 
end  ;  the  cell-wall  bging  of  a  pale  green. 

On  investigation  this  brown  substance  gave  the  foUowing  re- 
actions : 

1,  dimply  hejited,  it  turned  bright  green, 

2.  Hyarochlorlc  acid  Had  but  little  eflect  upon  it  cold,  but 
when  heated,  it  dissolved  it,  and  turned  it  a  very  pale-green  colour. 

:i  Sulpiujric  acid  turned  it  first  a  brignt  green,  then  pale 
y  ello  w  Ish -bri:i  w  n . 

4.  Iodine  turned  it  bright  green.  On  the  addition  of  sulphuric 
acid  it  became  dark  re ddisli -brown,  small  quantities  of  gas  being 
given  otT. 

5.  Peruitrate  of  luerrury  (Millou*s  test)  rapidly  dissolved  it 
without  rhiinj^ritig  the  colour.  TVTien  heated,  it  turned  into  m  pale- 
yellow  truDKparent  nia»s. 

0,  Chlf >ri*jdide  of  zinc  (Schultz'i  test)  turned  it  pale  green. 
7,  Alcohol  turne^i  it  green,  but  did  not  dissolve  it. 

0.   1  imi.     Tlie  syrup  turned  it  pale  green.     On 

the  n  ia  sulphuric   acid,  gaa  was  given  oif  copiotialy, 

d  thf^  colour  became  bright  green,  which  turned  with  heat  to  a 
djMh-hro^iii. 

With  test^  %  and  G  the  cell-wall  showed  the  characteristic  re- 
action of  cellulose  verv  diRtiuctly.  From  these  invest igationa 
Capliitn  Hutton  was  of  opiuion  that  this  substance  was  ni€»rely 
fiome  niodt ^cation  of  chloruphylh  and  he  pointed  out  that,  both 
in  colour  and  hehaviour  with  reagents,  it  seemed  to  be  very 
similar  to,  if  not  quite  identical  with,  the  endochrome  of  the 
IHotomacow,  Unfortunately  the  specimens  of  Captain  HuttoUj 
cnhilntrd,  had  been  kept  in  a  tumbler  of  water  for  nearly  a 
mouth,  and  consequently  the  peculiar  colour  of  the  cell  contents 
had  in  a  great  measure  disappeared^  and  the  whole  had  beecime 
more  or  le*is  green. 

Mr.  Arch**r  vt^ulured  lo  think  that  the  reddish  colour  seen  in 
tht^  moss- leaf  exhibitef^l  (though,  upon  a  hasty  examination  be 
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would  not  darB  in  the  least  to  impugn  the  accumcj  of  Captaiii 
Hutton^s  esperimentsi)  was  due  mther  tf>  »  reddish  tii  if^ 

by  the  cell- walk  than  to  the  cell  contents.     Some  prcn  ja 

growths  have  red  and  brown  oell-walla,  but,  at  the  mmv  uam^ 
distiuctly  green  cell  con  tents . 

Eev.  Dr.  Dickson  exhibited  some  cn^stale,  under  the  pijliu^- 
BOope,  &und  by  Kim  in  a  liqueur  called  ri*apistiue»  Tnanufat^turiMl 
by  the  monks  of  the  moDaatery  **  Grace  Dieu,''  near  iJe«an^O!i. 
The  same  crjst^a  were  obtained  from  a  liqueur  cAilted  *'  Grande 
Chartreux/'  manuiactured  1>t  the  moaks  of  tht^  eonvi?nt  hearing 
the  same  name  not  lair  from  Grenoble.  Although  Buuar  in 
eour»e  contained  in  considerable  quantity,  Ih",  Dickson  brlic 
that  there  was  another  organic  subBtanee  probably  obtaiat^d  ff^ 
a  plant.  Dr,  Dickaou  promifted  to  pursue  hit  eiaiuiiiatiou  of 
these  eryatols  and  to  giTa  additional  information  on  another 
oeeadon.  « 
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Fini  Ordinary  Meeting,  SeMm&n  18G4'5. 
Ittk  October,  1804. 
PB  SiniBOTHAif,  B%q.,  Pre^ijdent  of  tho  Section  in  tho  Cluur* 

Mr.  J.  B.  Danet^r,  P.B.A.S.,  read  a  paper  '^  On  a  Contri%aiK4» 

for  regulating  the  amount  of  Li fjht  fr  ■—  •  -^v^d  fn^n  the  source  of 
Illumination  to  the  Mirror  of  thtj  ^:  i  "     When  %iewim5 

rr'   "-     lijoetg  by  trammitted  hght,  htlm  i^nrTimlarlv  mth  nbliqtti? 
I  oil,  a  very  Hlight  altenilion  in  the  quautihr  and  dtrec* 

tmri  oi  the  li^ht  produces  a  marked  differt'uce  jo    '  ^'is 

of  the  nhject,  eai^eciaHv  in  l>ialomaj*ein,  wboro  o  ;  <> 

meiit  of  llie  li  ' 

narv  direct  li. 

etMilj  made  al  i^  tnihug  rua^  uml 
blackened  tin  or  cardhrmnl  trri  or  tv, 
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concave  mirror,  when  a  few  trials  will  determine  the  best  form  of 
aperture.  Tlie  markings  of  Pleurongmafiueiola^  an^ulatum,  &c.y 
may  be  seen  by  its  aid  under  powers  which  would  not  show  them 
witn  any  arrangement  of  achromatic  condensers,  and  it  also  has 
the  good  property  of  shading  all  but  the  amount  of  light  re- 
quired from  the  lower  portion  of  the  microscopic  stage  and  stand. 
The  disc  might  be  attached  to  the  lamp,  but  it  appears  to  work 
better  on  a  stand,  and  is  susceptible  of  various  modifications 
which  will  readily  suggest  themselves  to  the  inicroscopist. 

Mr.  W.  H.  Heys  exhibited  specimens  of  leaves  of  the  vegetable 
marrow,  showing  reticulated  markings  somewhat  similar  to  those 
of  Symphytum,  and  prenented  a  slide  to  the  cabinet. 

Mr.  oidebotham  stated  that  in  sweeping  over  herbage  for 
Coleoptera  and  other  insects,  he  had  found  some  very  curious 
seeds,  to  one  of  which,  Sanicula  Europea,  he  thought  attention 
had  not  hitherto  been  drawn,  though  well  deserving  of  it.  Those 
of  Henbane  and  Daucus  were  also  most  singular. 

Mr.  Linton  exhibited  the  elegant  tufted  stigmas  of  Poterium 
MonpUsorba,  and  the  very  singular  calyx  of  the  gum  Cistus,  which 
almost  might  be  mistaken  for  the  skin  and  scales  of  a  fish. 


January  16M,  1865. 

The  following  note  from  Mr.  Dancer,  addressed  to  the  Presi- 
dent of  the  ection  was  read  : 

"  Sib, — I  beg  to  state  that,  since  our  last  meeting,  I  have  care- 
fully examined,  with  various  powers  of  the  microscope,  the  cotton 
hairs  whilst  undergoing  dissolution  in  Schweizer's  ammoniacal 
solution  of  copper.  I  am  inclined  to  the  belief  that  cotton 
hairs  do  not  contain  spiral  vessels  properly  so  called.  I  think 
that  the  spiral  apparatus,  which  has  been  described  by  Mr.  C. 
O'Neill  ana  Mr.  Heys  as  spiral  vessels,  can  be  clearly  traced  to 
a  mechanical  action  which  the  solvent  exerts  on  the  vegetable 
celL  At  some  future  time  I  hope  to  illustrate  this  to  the  sec- 
tion. "  Yours  truly, 

"*  J.  B.  Daitceb." 

Mr.  Heys  explained  that  he  had  not  intended  to  describe  the 
cotton  hairs  as  containing  spiral  vessels,  in  the  botanical  sense  of 
the  term,  but  had  spoken  or  the  appearance  within  them  as  that 
of  a  spiral  thread.  ^       .        i        i 

Mr.  Watson  read  a  communication  "  On  the  plumules  or 
Battledore  Scales  of  the  Lycaenid®,"  in  which  he  showwl  that 
they  will  serve  the  purposes  of  identification  by  exhibiting 
generic  and  specific  alliances,  and  differences  simflar  to  those 
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found  in  the  plii  mules  of  the  Fieri  dap,  d©8cribe<l  hj  him  m  a  pre- 
vioui*  paper.  Fifty -three  fiij^ren  of  the  plumixlei*,  dra^u  by  Mr, 
Sidehotham,  were  shown  aa  illuBtrationfl  of  the  Bobjeet.  He  taid 
the  points  he  desired  to  insist  upon  as  likely  to  be  useful  in  this 
investigation  were^That  the  plumules  wore  always  identical  in 
indid duals  of  the  same  species,  and  mere  varieties  can  therefore 
be  detected  by  this  test ;  and  tfiat,  in  very  closely  allied  Rpecios 
which  are  difficult  of  distinction  by  the  more  ordiuflry  cbaractem, 
the^e  scales  will  be  often  found  to  be  different. 

Mr.  Sidebothaui  read  **  Notes  on  the  Development  of  the  Win gw 
of  Lepidopterous  Insects.'*  He  said  that  their  great  and  rapid  in- 
crease of  size  soon  after  the  insect  emergen  from  the  ehrr^alis  t» 
caused  by  air,  taken  in  through  the  spiracle«,  being  sent  into  the 
vesselsof  the  wings ;  the  membrane  is  expanded  in  coDsequence,'and 
the  scales,  which  were  before  packed  under  each  other  a«  closely 
as  possible^  are  made  to  slide  out  until  they  remain  in  the  fully 
developed  wing  like  the  tilea  of  a  roof  He  exhibited  presented 
specimens  of  the  Currant  nioth  and  the  Ti^r  moth,  with  tbt* 
wingB  botli  in  their  small  and  in  their  expandeti  state,  also  a  co- 
loured sketch  of  one  of  them,  and  it  was  »eeji  that  in  the  unex- 
panded  state  the  wings  lie  flat,  without  any  folding,  and  all  their 
markings  are  a  correct  representation  in  miniature  of  what  they 
ultimately  become. 
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Some  Remarks  on  the  STRcrcTtmE  of  the  Hoese's  Foot* 
By  John  Hep  worth. 

In  comparing  the  anatomy  of  the  anterior  extremity  of  the 
horse  witli  the  human  arra^  Us  rt^presentativej  I  have  come 
to  the  conchisioa  that  the  vascular  do  not  secrete  the  horny 
luminie^  the  generally  received  opinion  being  Ihai  they  do, 

111  order  to  make  myself  clearly  understood,  it  will  be 
necessarv  to  give  a  general  outline  of  the  anatomy  of  the  foot* 

The  external  parts  of  the  foot  consist  entirely  of  horUj 
constituting  the  hoof*  The  internal  parts  consist  of  bones, 
ligaments^  and  tendons^  besides  structures  i>eculiar  to  the 
foot. 

The  hoot^  or  insensible  parts,  is  the  covering  nature  baa 
provided  for  the  protection  of  the  internal  or  sensible  parts 
of  the  foot.  To  the  common  observer  it  appears  to  consist  of 
one  cnti  re  or  indivisible  ease ;  but  the  anatomist  finds,  by 
^subjecting  it  to  maceration,  that  it  resolves  itself  into  three 
separate  pieces — ^the  wallj  the  frog,  and  the  sole*  The  wall, 
or  crust,  is  the  part  of  tlie  hoof  which  is  visible  while  the  foot 
stands  upon  the  ground*  On  taking  up  the  foot,  we  find  the 
wall  protrudes  beyond  the  other  parts  all  round,  making  the 
first  irnpreHsion  on  the  ground^  and  evidently  taking  the 
lai^est  share  of  bearing.  Its  origin  is  at  the  coronet  {the 
crowo  of  the  hoof,  where  the  hair  terminates)  \  from  thence  it 
descends  in  an  oblique  direction  in  a  well-formed  foot,  at  an 
nnglc  of  about  forty-five  degrees,  to  the  bottom,  where  it  etn- 
IjraiHtH  the  sole,  and  terminates  in  a  circular  projecting  border. 
The  anterior  and  lateral  parts  of  the  hoof  are  formed  entirely  by 
the  wail ;  but  at  tlie  poi!?terior  part,  ius^tead  of  the  heek  of  the 
wall  being  continued  one  into  the  other,  so  as  to  complete 
the  circle,  thry  bt'come  inflected,  first  downwards,  afterwards 
forwards  and  inwards,  and  are  elongated  in  the  latter  direetion 
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until  they  reach  the  centre  of  the  hottom  of  the  foot,  where 
they  terminate.  These  inflect  ions  or  processes  of  the  wall  (x>a- 
stitute  the  bars.  Altogether,  the  wall  may  be  said  to  form 
about  two  thirds  of  the  entire  hoof. 

Tlic  wall  is  divided  into  the  toe,  the  quarters,  the  heels,  t!ie 
superior  or  coronary  borderj  the  inferior  or  solar  border,  the 
laminBOj  and  the  bars  or  appendages* 

The  toe  forms  the  bow  or  front  of  the  hoof,  and  coinpre^ 
hends  about  tvro  thirds  of  the  snperficies  of  the  walL 

The  quarters  are  the  portions  of  the  wall  intermediate 
between  the  toe  and  the  heels. 

The  heels  are  the  two  protuberant  portions  of  the  wall^  by 
which  it  is  terminated  posteriorly. 

The  superior  or  coronary  border  is  the  circular,  attenuated^ 
concavo-convex  part,  entering  into  the  composition  of  the 
coronet.  Its  extent  is  marked  exteriorly  by  the  whitish  as- 
pect it  exhibits,  and  also  by  some  partial  separation  and 
aversion  of  the  outer  flakes  of  horn  around  its  junction  with 
the  wall  below.  Bxternally,  it  assumes  the  same  character  as 
the  wall  below  it;  hut  its  internal  surface  is  altogether 
different.  Instead  of  possessing  laminae,  the  surface  is 
smooth  and  uniformly  excavated,  being  moulded  to  the  form 
of  the  sensitive  coronet,  and  ever}^where  presenting  numerous 
pores  for  the  purpose  of  receiving  the  secreting  villi*  Su* 
jjeriorly,  the  coronary  border  presents  two  edges,  hnvitig  a 
groove  between  them  for  the  reception  of  the  tenninatHr* 
iKjrder  of  the  euHs  (true  skin}*  It  is  this  groove  that  m 
the  separation  of  the  coronary  border  into  two  parts — thr 
temal  edge^  belonging  to  the  inner  part^  which  is  the  Wgm-f 
ning  of  the  wall  itself;  the  external  edge  to  the  white  band,"' 
by  which  the  other  is  embraced,  and  to  which  Mr*  Clark  has 
in  parti  en  lar  drawn  our  attention,  under  the  appelf- 
'*  coronary  fro^-band/*  This  covers  the  |iropcr  or  \ 
coronary  border  of  the  hoof,  having  through  its  tihrestu  wirt  i 
dovetail  connection  with  it*  As  it  recedes  backwards  it  l'  n jwij 
broader,  so  that  it»  breadth  becomes  douhlcd,  ben 
half  an  inch  broad  in  front  and  one  inch  behind*  \  > 
it  is  thickest  in  it^  middle,  its  inferior  edgc»  like  the 
becoming  attenuated,  until  it  l  ^  tine  as  r 

I>erccpttble  union  with  the  snb^  the  wa!L 

beanti fully  polished  snrfacH?;  iruni  the  heat,  htn*^ 
whirh  the  hoof  is  artificially  exprisji!  tlir- infi  nr»r  l*r>T. 
uplits  from  the  crust  antl  becc'. 
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circle.  It  is  fibrous  in  texture,  and  the  fibres  pursue  the 
saoie  direction  as  those  of  the  walL 

The  iDferior  or  aolar  border  constitutes  the  ground  or 
V  surface  of  the  wall,  and  is  the  part  to  which  the  shoe 

J  ,L,  and  requires  paring  down  every  time  the  horse  is 

9 hod.  Sudi  is  its  exuberant  nature,  that,  like  the  human 
nail,  were  it  not  continually  kept  worn  down,  or  brokeu  or 
cut  off,  it  would  elongate  very  consider  ably  and  gradually 
turn  up,  exhibiting  forms  not  only  of  the  most  unsightly  but 
even  gmtesfjue  description,  and  proving  incommodiotis  to  & 
degree  to  be  almost  entirely  destructive  of  progression. 

The  laminae  consist  of  numerous  narrow  thin  plates  or  pro- 
cesses, arranged  with  the  nicest  order  and  naathcmatical  pre^ 
ciiiion  u|iun  the  internal  surface  of  the  wall.  They  extend  in 
nnirorai  parallels  in  a  perpendicular  direction  from  the  lower 
edge  of  the  superior  border  down  to  the  line  of  junction  of 
the  wall  with  the  sole,  and  are  so  thickly  set  that  no  part  of 
t!ie  superficies  remains  unoccupied  by  them.  They  are  like- 
wise continued  upon  the  surfaces  of  the  bars.  In  the  recent 
subject  they  are  soft,  yielding,  and  elastic  ;  but  from  exposure 
thev  become  dry  aud  rigid*  Every  lamina  exhibits  two  edges 
and  two  surfaces.  By  one  edge  it  is  attached  to  the  waJl ; 
and  the  other,  whicli  is  somewhat  attenuated,  hangs  loose  and 
floating  within  the  cavity  of  the  hoof.  The  surfaces,  which 
are  two^  are  smooth,  and,  considering  the  magnitude  of  the 
lamina  itself,  of  enormous  extent.  Mr,  Braey  Clark  procured 
from  the  late  Thomas  Evans,  Esq.,  LL.D,,  matbcraatieal 
teacher  of  Christ's  Hospital,  a  calculation  of  what  their  united 
su|)erfieies  amounted  to ;  and  it  appeared  to  afford  an  increase 
of  actual  surface  more  than  the  simple  internal  area  of  the 
hoof  would  give  of  about  twelve  times,  or  about  212  square 
inches,  or  nearly  one  square  foot  and  a  half  Their  compost* 
tion  is  horny.  By  nieaus  of  its  laminae,  the  wall  presents  a 
superficies  of  extraordinary  amplitude  for  the  attachment  of 
the  coftTU-bone.  A  structure  consisting  of  similarly  formed 
laminae  envelopes  the  bone,  and  these  are  dovetailed  in  such 
a  manner  with  the  horny  laminse  as  to  complete  a  union 
which,  for  concentrated  strength,  combining  elasticity,  may 
vie  witli  any  piece  of  animal  mechanism  at  present  known 

to  US* 

The  bars  are  processes  of  the  wall,  inflected  from  its  heels 
obliquely  aeros-s  the  bottom  of  the  foot.  In  the  natural 
hraUhy  foot  the  bars  appear,  externally,  as  elongated  sharp- 
ened prominences,  extending  from  the  bases  of  the  heels  into 
the  centre  of  t!ie  foot,  betweeu  the  soul  and  the  f rog ; 
IK»tcriorly,  they  are  continuous  in  substance  with  the  wall, 
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with  which  they  form  acute  angles ;  anteriorly,  they  stretch 
as  far  Vk»  the  point  of  the  frog,  conetitatiug  two  inner  walb  or 
lateral  fences  hetweeii  that  body  and  the  sole. 

Tiie  sole  is  the  arched  plate  entering  into  the  formation  of 
the  bottom  of  the  hoof,  or,  to  adopt  Sainbeli'a  definition,  **  it 
is  that  part  which  covers  the  whole  surface  of  the  foot,  ex* 
ceptin^  the  frog,"  The  superior  aurface  is  unevenly  convex ; 
the  inferior  correspondingly  concave*  The  former  is  every- 
where pitted  Muth  numerous  circular  pores  running  in  an 
oblique  directioUj  the  marks  of  which  remain  evident  upon 
the  inferior  surface  likewise.  These  porea  are  the  imprcssiona 
made  in  the  soft  horn  by  the  villi  of  the  sensitive  sole,  from 
which  the  horny  matter  is  produced.  They  also  form  the 
bond  of  union  between  the  horny  and  sensitive  soles^  which 
13  of  a  nature  so  strong  and  resisting  that  it  requires  the 
w*hole  strength  of  a  man^s  arm  to  eftcet  their  separation — an 
operation  of  a  cruel  description j  that  was  wont  to  be  practised 
in  timea  past,  under  the  failacioua  notion  that  **  drawing  the 
sole"  was  extirpating  the  malady. 

I  have  quoted  Mn  Percivall's  work  on  the  'Anatomy  of  the 
Horse;*  and  having  gone  aa  far  into  it  as  will  be  sufficient  to 
illustrate  my  subject,  I  shall  now  state  what  he  says  about 
the  functions  of  the  coronary  substance  and  the  &eusitive  la- 
minte.  He  says — ^"The  wall  is  produced  by  the  coronary 
substance.  Its  villi  convert  the  blood  circulating  through 
tUem  into  a  aoftj  pulpy,  gelatinous  matter,  whichj  by  exposure, 
becomes  hard  horn,  descending  from  the  villous  point  that 
produced  it  in  the  form  of  a  tubular  fibre  down  to  the  sole, 
&c.  The  sensitive  laminae  make  no  addition  to  the  ^i  ' 
or  thickness  of  the  wall,  the;/  mmjdy  prt^ducr  the  a 
minnBy  arranged  along  it^  interior;  as  one  proof  of  which,  tbr 
wall  measures  as  much  in  thickness  at  the  place  where 
quits  the  coronet  as  it  does  at  any  point  lower  down*  Oiki 
demonitrations  of  this  fact  come  every  day  before  such  pra« 
titioncra  as  hnve  tf»  treat  canker^  sand-crack,  qulttor,  and  oth 
diseases  of  the  foot/' 

As  my  remarks  will  be  chiefly  directed  to  the  lamina;,  l_ 
would  beg  particular  attention  to  one  or  two  points;  one 
*'  that  the  horn  is  protruded  beyond  the  frolc^  and  receiv 
the  principal  weight  of  the  Animal ;''  the  other  i»,  "  that 
the  cruel  operation  of  the  old  farriers,  of  dm 
the  Aoie/^  tlin  horse  wns  still  able  to  walk, 
utr                                                               ■  ho  cru»t. 
If  I                                                                             thr    Inr- 
b>                        ton,  and  nn; 
t^  I  each  foot  all.  ».p.*.w, .  ,* .^  ,T ^.,. 
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auppoaed  i  prion  would  have  torn  tlie  coffia-bone  (os  pedis) 
from  the  wall  of  tlie  hoof.  If  you  fancy  two  volumes^  witli 
leaves  of  vellum,  slightly  moistened  arid  locked  together  leaf 
by  leaf,  containing  one  thousand  to  twelve  hundred  pages,  ifc 
will  give  a  good  idea  of  the  arrangement  of  the  two  sets  of 
laminae,  and  the  difficulty  of  separating  them.  I  have  a  spe- 
cimen of  hoof  in  which  I  have  connted  five  hundred  and  ten 
lamince^  iudnding  the  bat's,  Mr.  Percivall  has  met  with  six 
hundred.  The  sensible  and  uigensible  latniuEe  are  not  only 
united  singly,  but  doubly,  Mr,  G.  Fleming  (Veterinary 
Surgeon  to  the  3rd  Ilnsaars)  has  discovered  lateral  pro- 
cea^s  on  the  lamina  similar  to  tlie  featherlets  of  a  quill 
(PL  X,  fig,  1,  t),  which  he  has  called  laminella&;  they  appear 
to  be  given  off  from  the  laminsa  in  iingle  fibrea;  by  examin- 
ing a  thinly  cut  section  with  polarized  light,  they  will  be  very 
clearly  seen. 

The  wall  of  the  hoof  ia  hollowed  at  the  upper  and  inner 
side,  leaving  the  front  edge  thin,  and  forming  au  ovoid  cavityj 
the  posterior  edge  being  much  lower  than  the  anterior.  The 
coronary  substance  is  adapted  to,  and  imbedded  in,  this 
groove,  which  is  perforated  by  innumerable  orifices,  through 
whicli  the  villi  {fig,  2)  pass  down  into  the  wall  parallel 
with  its  front  surface.  They  are  about  ^V  i"ch  long^  and 
covered  with  numerous  blood-vessels.  These  villi  secrete  the 
wall,  and,  I  believe,  the  laminee  also.  If  a  transverse  section 
(PI,  XIj  fig,  1)  be  carefully  examined,  it  will  be  found  that 
round  each  orifice  there  arc  annular  rings,  with  dark- colon  red 
eells ;  the  structui^  is  not  unlike  bone,  but  the  cells  have  no 
canaliculie,  1  believe  them  to  be  pigment-cells,  although 
more  distinct  with  a  high  power  than  those  in  whalebone, 
with  v^hieh  I  have  compared  them.  These  cells  extend  into  the 
laminae,  and  there  are  vestiges  of  them  to  the  very  extremities^ 
to  be  seen  with  a  good  quarter-inch  objective.  The  horn- 
cells  also  evidently  come  out  from  the  walb  giving  the  la- 
minsie  a  fi!>rous  ajipearaiice.  There  is  no  line  of  demarcation 
between  the  substance  of  the  laminjc  and  that  of  the  wall, 
which  would  be  the  case  if  they  were  accreted  by  another  set 
of  vessels,  I  drew  some  injected  villi  from  the  nail,  to  which 
were  attached  many  of  the  pigment-cells,  and  which  adhered 
«o  firmly  to  the  basement  membrane,  that  1  could  not  remove 
them  by  washing  and  bruihing  rather  roughly,  I  have  not 
been  able  to  detect  the  least  appearance  of  any  such  cells, 
either  on  the  sensible  laminae  or  their  vessels,  I  met  with 
an  instance  where  these  1  ami  use  gave  off  several  villi*  about 

*  MeMre,  L«w<^oa  and  Fkmiag  Oiiafiider  this  m  uau!^u&l  dlt^tribuliou  ai 
the  villi. 
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two  thirds  down  the  wall,  into  which  they  dipped,  taking  tbe 
same  direction^  and,  no  doubt^  perforraing  the  ^amc  fimetiotw 
as  those  from  above*  Under  these  cireuinstanceflj  and,  I  be- 
lieve, under  these  onlyj  the  vaBCular  laminje  do  eontribtde  to 
the  formation  of  the  wall,  and  through  the  medium  of  the 
wall  to  that  of  the  horny  laminse  also;  the  ends  also  become 
viUous,  and,  penetrating  the  sole,  filling  up  tbe  spaces  betwt'i^n 
the  horny  laminae  which  may  be  traced  beyond  it.  The  vil- 
lous appears  to  be  the  essential  form  for  the  secretion  of  horn 
in  the  foot  of  the  horse;  that  of  the  sole,  frog,  &e*,  arc  also 
secreted  by  \illi.  1  do  not  think  the  fact  of  the  wall  l>eiug 
as  thick  at  the  top  as  at  the  bottom  is  any  proof  ^*  that  the 
vascular  secrete  the  homy  laminsc/'  As  regards  sand-crack, 
quittor  (separation  of  the  sensible  and  insensible  luminie,  by 
abscess  or  inflammation),  there  is  a  secretion  thrown  out  to 
protect  the  sensible  lamiuECj  when  exposed ;  but  I  am  assured 
by  an  experienced  veterinary  surgeon*  that  it  13  not  horn.  He 
says  that  after  operation  for  sand-crack  {removing  a  portioo 
of  the  wall  of  the  hoof) ,  the  sensible  laminae  become  coirerctl 
with  soft  materialj  which  becomes  hard  and  white.  This 
appears  only  a  temporary  provision^  as  the  enrc  is  not  com* 
plete  nntil  the  homy  covering  has  been  again  snpplicd  from 
the  coronary  substance*  It  is  not  improbable  that  this  is 
calcareous  matter,  as  it  is  formed  by  tbe  vessels  which  \w\w* 
trate  the  bone,  and  that  it  becomes  absorbed  as  the  hum, 
progreises*  I  have  had  no  opportunity  of  examining  ihii 
substance  with  the  microscope;  that  would  decide  the  quea 
tion  at  once*  The  sensible  lamina;  are  very  yaacular,  and  thi 
question  might  lie  asked,  Why  so,  if  they  have  no  -  v| 

process  to  carry  on?    I  would  answer  that,  witti  the  -  t\ 

tension  they  are  subject  to,  not  only  by  the  weight  of  th^ 
horse,  but  the  concussion  in  travelling  on  hard  roads^  if  the 
were  not  highly  organized,  they  could  not  perfonn  the  fnnc 
tions  allotted  to  thcni»  but  would  ftoon  lose  tlieir  vitality;  and 
further,  if  the  horny  lamina*  were  lacked  on,  if  I  may  use  thfl 
expression,  they  would  be  torn  away.     I  have  v\  nrr^ 

tions  of  hoofs  of  the  cow,  deer,  hog,  buffalo,  am  In 

that  of  the  deer  the   formation  of  the    hirninic  commenrcl 
before  it  reaches  the  interior  surface  of  the  wall;  and  in  the^ 
hog  tlierc  arc  horny  bundle*  in  the  tvaU,  which  taper  off  and 
form  the  himinie;    these  may  be  .'      '        '  '      r. 

without    jK)hinxed  lifi:hL       The  rrn 
tion  of  which  i^ii  v>- 

gimizcfl  than  I  ha<)  j  i    ^11 

•  Mr*  L.iw5on,  V<?tr  ciwu  Mjuichesttfi  itotl  oUft  of  lb«  IU«- 


CQVHT   CASTItACAl^aB^   ON    ILLUMINATION. 


249 


enetratiog  tlie  semi -horny  substance  of  wlitcli  it  is  composed. 
ISeveral  rows  of  liair  pass  through  its  upper  attenuated  etl^e, 
the  raota  of  which  are  amply  supplied  with  sebaceous  glands  j 
the  capillaries  are  very  well  aeeu  ill  the  specimen  sent.  It  is 
the  homologue  of  the  iofleeted  skin  at  the  base  of  the  human 
nail. 

1  hope  these  few  remarks  may  lead  some  one  who  has 
better  opportunities  of  investigatiug  the  matter  to  take  up 
the  subject* 


I 


On  a  New  Method  qf  Illumination, 
By  Count  Fkaxcesco  Castracane. 

[The  following  letter  from  Count  Francesco  Castracane  to* 
P,  Angelo  Secchi  originally  appeared  in  the  'Atti  della 
cademia  pon ti fi cia  de  Kuovi  Lincei/  t.  3ivii,  1804-^  and  has 
ecu  forwarded  to  us  by  Sig,  Castracane  for  publication,  as 
he  thinks  the  method  of  illumination  therein  recommended  is 
one  deserving  of  more  notice  than  it  appears  hitherto  to  liave 
*oceived>  and  also  becanse  he  entertains  a  hope  that  hm  desire 
o  be  assisted  in  the  execution  of  the  work  he  has  proposed 
o  himself  may  receive  some  support  from  English  diatomists* 
Sig,  Castracane  has  favoured  us  with  a  sight  of  some  of  his 
photographic  figures  of  diatoms,  with  respect  to  which  we  can 
only  say  that  we  have  never  seen  any  to  compare  with  them 
for  minutcucss  and  clearness  of  definition ;  and  if  he  be  equally 
ucceaitful  in  liis  projected  work  with  other  species^  it  cannot 
fail  to  be  one  of  the  greatest  interest  and  importance  to  all 
who  are  concerned  in  the  same  branch  of  microscopic  in- 
quiry,] 

II  A  LeliiT  /torn  Si^^noi*  ah.  Conte  Francesco  Castracane  degli 
Jftielminclli  to  R.  P.  SecchL 
'    Tn  return  for  the  kind  interest  you  have  taken  in  my  faint 
lira  to  promote  one  among  the  numerous  useful  ap- 
I  :     :    lis  of  tlie  photographic  process  in  scientitie  research,  I 
jluti  desirous  of  explaining  to  you  how  far  I  have  advanced  in 
the  subject;  and  I  do  !*o  with  the  mot*e  alacrity  in  the  antici- 
pation that  you  may  be  willing  to  aid  me  very  largely  by  your 
^Bidvicc. 

^JLHaving  been  for  a  long  time  familiar  with  the  various  re- 
^^^Btehes  on  the  chemical  miction  of  li^ht,  which^  since  the 
^HRfrvelioos  discovery  of  Dagucrrc^  conslvUil^  tW  ^\\q\^  ^l  s^^ 
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photograpliic  wri,  I  have  for  several  years  endeavoured  to  fiad 
a  useful  employment  for  my  leisure  hours  in  the  appliciition 
of  photography  to  the  reproduction  of  tlie  wondera  of  nature 
as  disclosed  iu  the  microscope.  With  this  object,  I  have  pro- 
cured a  very  perfect  microscope,  constructed  by  the  late  Pro- 
fessor Amici.  But  I  soon  perceived  that  in  order  to  employ 
the  microscope  at  all  usefully  demanded  a  full  knowledge  of 
the  instrument  and  of  the  use  of  each  of  its  parts,  and  cs^k?- 
cially  as  to  the  means  of  modifying  the  direction  and  intensity 
of  the  light.  In  order  to  overcome  the  ditliculty  arising  from 
the  want  of  this  full  knowledge  of  the  instrument,  1  availed 
myself  of  the  assistance  of  the  works  of  Dnjardin  and  of 
Quekett ;  but  I  was  still  more  assisted  in  this  regard  by  some 
practical  lessons  which  I  had  the  good  fortune  to  receive  from 
Professor  Amici*  Amongst  various  other  methods  of  pro- 
ceeding, the  professor  showed  me,  and  induced  me  to  try,  m 
mode  of  illumiuation  discovered  by  himself  for  general  use 
with  the  microscope,  but  which  had  not  been  at  that  time 
made  publicly  known.  The  method  in  question  consisted  in 
the  employment  of  one  of  the  component  rays  of  the  solar 
spectrum,  which  was  made  to  fall  on  the  mirror  of  the  micro* 
scope,  or  on  his  lenticular  prism,  I  was  enabled  to  make 
large  use  of  this  kind  of  monochromatic  light  with  greitt  con* 
venienee  after  I  had  obtained  a  large  hebostat,  furiiishcd  with 
a  mirror  of  thirty  by  fifteen  centimetres,  newly  constructed 
by  Dubosc,  of  Paris,  on  the  plan  and  under  the  direction  of 
M-  Foucault.  With  the  aid  of  this  instrumentj  placed  at  a 
short  distance  from  the  microscope,  I  could  obtain  a  tield 
wholly  illuminated  by  homogeneous  coloured  light.  Thii 
kind  of  light,  being  incapable  of  further  decQUipo?*itiori 
peared  to  me  calculated  to  obviate  any  delect  in  the  a* 
matism^  either  in  tlie  objective  or  oculai*^  as  well  as  to  get  nd 
of  those  fringes  caused  by  interference  which  are  formed  cs* 
pecialty  round  the  margins  of  objects.  As  regards  the  esti- 
mation of  the  power  of  the  various  objeeli^  '  i 
my  microscope,  it  may  he  remarked  that,  v 
light  I  was  able  to  aee  the  structural  charaetLns  t 
siffma  antfulatum  as  a  series  of  points  with  the  ■  I 
stronger  objective,  and  with  tlic  fourth  simply  as  b  ■ 
Ujc  monochromatic  light  the  point*  wcn.^  exht^i*  ' 
utnioist  dtsttnctne^St  ri"t  only  with  the  fifth  ami  1 
with  the  1i  !!'<'e,  hut  eould  he  aeeti  witU  u^juoi  ih^ 
tinctness  w  \.  >vhirh  hti^  much  les5  matrnimnp  and 
INrnetratiog  power,  anr 

fonletl  ft  somewhat  clou.:,,   ..,,,  i  ..., 

titiablo  io  determine  cxaetiy  tl  of  penei 
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|tioii  obtainable  by  the  use  of  the  different  coloured  rays;  but 
tliink  it  mny  be  stated  that  the  best  optical  rcaultsi  are  derived 
from  the  green  and  turquoise-blue.  I  have  said  the  opHvnl 
results,  because,  with  respect  to  the  chemical  or  actinic  etiects, 
i^hich  will  present  a  gi*eater  interest  to  me,  1  am  unable  at 
present  to  sny  anything.  In  the  mean  time,  however,  I  am 
endeavouring  to  adapt  the  monoehromatic  illumination  to 
the  apparatus  which  I  employ  for  the  obtaining  of  photo- 
graphic  representations  of  niicroseopic  objects ;  and  I  regret 
this  delay  the  more  because.  I  believe  the  best  result  may  be 
expected  from  the  adoption  of  this  mode  of  illumination, 
which  opinion  has  decided  my  choice  of  the  mode  best  adapted 

I  for  the  execution  of  a  work  which  I  flatter  myself  may  be  of 
some  utility  in  the  study  of  a  branch  of  natural  history. 

The  work  I  have  proposed  to  tnyiself,  and  towards  which  I 
have  already  matlc  some  trials,  is  an  atlas  of  living  and  fossil 
diatoms,  native  and  foreign,  and  as  complete  as  I  may  be 
enabled  to  render  it,  tmstiijg  in  the  aid  I  may  hope  to  obtain 
from  those  who  have  made  these  organisms  a  special  subject 
of  study;  and  at  the  same  time  neglecting  no  opportunity  (&3 
1  have  already  done)  of  adding  to  a  beautiful  small  collection 
which  I  have  procured  from  MM,  Bonrgognc,  of  Paris,  and 
Smith  and  Beck,  of  London,  But  before  entering  upon  snch 
an  undertaking,  I  was  desirous  of  ascertaining  whether  it 
would  be  possible  to  reproduce  some  of  the  minute  particu- 
lars which  arc  presented  in  the  siliceous  skeleton  of  these 
curious  organisms,  amongst  which  are  some  which  exliibit 
such  extreme  minntenc&s  of  detail  that,  not  being  capable  of 
being  resolved  eseept  by  the  better  class  of  instruments,  they 
have  been  selected  by  mieroscopista  as  teats  of  the  peuetration 
and  definition  of  the  better  and  more  powerful  objectives. 
And  as  among  these  Fkuromgma  anguiatum  is  so  diSicult  to 
he  made  out  in  ita  most  minute  structural  peculiarities, 
**  which/'  as  observed  by  Griffith  and  Renfrey  in  the  *  Miero- 
f«iCopical  Diclioiiar}'/  *^are  invisible  by  direct  light,  however 
large  or  small  may  be  the  aperture  of  the  object- glass,  or 
however  perfect  its  definition^'  (although  this  does  not  accortl 
with  the  fact  that  my  fifth  objective  shows  them  to  perfcctiou 
with  direct  and  central  illumination)"*  1  have,  cousecjuently, 
tried  to  obtain  a  pliotographic  figure  of  this  diatom,  and  have 
procured  it  with  the  utmost  possible  distinctness  and  sharp- 

•  Ahhongli  tlie  case  may  liavc  been  as  &Uted  at  the  time  tb«  *Mjcrt)* 

grajiliic  Dicfmrvarv*  WM  pnutcd,  it  is,  as  is  vnW  kifiown»  widely  different 

nt>w,  "^[xtn  wc  liiixvi  aljii ndrinec of  objccUgln3sc§ fully  ffipabic  of  lirfiiiiitg  tliu 

^  markings  yf  K  QngulttlMm,  aad  oa  still  more  diMcult  tests,  mX\i  ain;ct 

Liglit, 
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uess,  auil  thus  am  able  to  confirm  the  truth  of  Mr*  Wenham*i 
observation  with  respect  to  tbe  hexagonal  form  of  tbe  cell 
which  clothe  the  iiitenial  surface  of  the  valve.  Tliis  suocesgl 
has  embohlened  me  to  umtertake  the  work,  and  atfoixlcd  me" 
an  opportunity  of  presenting  yon  with  a  specimen  of  it  in  a 
few  photographic  figures  of  various  diatoma,  which  I  think 
may  suffice  to  prove  the  utility  of  photography  in  microscopic 
researches^  whilsst  I  believe  it  may  be  asserted  that  the  pho- 
tographic reprodnetion  will  have  the  advantage^  not  only  of 
being  an  antlientic  representation  of  the  form  of  the  objects 
observed  J  but  of  faithfully  reproducing,  at  least,  as  tuueh  as 
we  have  succeeded  in  discovering  by  the  eye  applied  to  the 
microscope* 

Tins  is  as  ranch  as  I  have  hitherto  been  able  to  effect,  and 
a  sketch  of  what  I  propose  to  do  in  the  future,  if  my  coura^ 
is  sustained  by  your  kind  co-operation  and  that  of  those  whu 
may  be  generously  disposed  to  assist  me. 


Ki^TES    on    BaCILLARIA    CUltSOElA. 

By  T.  P.  Bahkas,  Esq. 

-  It  may  not  be  uniutcreBting  to  some  of  your  readert  to 
Icnow  that  B.  curmna  is  to  be  had  in  great  abundance  ancf 
very  fretiucntly  on  the  Northumberland  coast,  Withjn  lb€ 
Inst  few  years  I  have  made  scores  of  gatlierin^s  fr{>m  the 
sea* beach  and  rock-pools  extending  from  the  mouth  of  tbe 
Tyuc  to  CuUercoats,  a  distance  of  about  one  and  a  half 
milc»  anil  at  least  one  half  of  those  gatberinge  contained  the 
eurioun  fnistnles  of  B.  eu$'soria.  There  is  a  large  pooi  at  the 
month  of  tlie  river  Tyne  which  is  left  shal lowly  filled  with 
water  at  every  tide,  and  is  situate  near  t!jc  hi«rh-tidf*  Ti>nrk. 
from    which    pool   I   have   obtained    frequrnt    i.  f 

JJiatomaccte,  tirid  it  is  remarkable  to  observe  ho^^  : 
species  on  each  occasion  continue  tochauf^e.     In  a  i 
made  rm   the    1 8th  April    I    found   several  Ar*' 
varieties  of  Cosdnodijiens,  &e.;  and  on  the  Ktl 
obtained  almost  pun?,  and  ' 
Ukitilus^  n.  sp.^  diseuvered  ! 
Mr-  T.   We*t  in  the  *  Trans,  of  the    i 
Field  Club/   \n\    W_  n    X2\        On    fli*<     1 
another  gather! 
for  the  mott  pisrij  kH    van* hci  ih    tii'iiroM^Tnii,  \Tini  vniy 
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oepustoiial  ffiistnle  of  NaiK  2i^eudu4ibi'llm,  On  June  5th 
anotlier  gatlicriug  from  the  same  locality  coiitaiiit*d  alinost 
exclusively  B,  cursoria  so  abundantly  that,  wlie!i  viewed  npou 
a  slide,  tiie  Jickl  of  the  microscope  presented  the  apjicarance 
of  a  racecourse  with  rows  of  frustules  |jusbin*^  and  running  in 
all  directions.  Specimeua  of  this  beautiful  diatom  1  for- 
warded, living,  to  Mr*  Norman,  of  Hull ;  ^[r.  Baker,  of 
Liverpool ;  and  Dr.  Donkin,  of  Neweastlcj  the  latter  geutle- 
niau  being  the  drseovcrcr  and  describcr  of  the  variety.     {See 

*  Quart.  Jour.  Mic.  Sei*,^  Vol.  VI,  New  Series,  p.  16.) 

There  are  a  few  features  in  relation  to  B.  cursoria  worthy 
of  notice*  First,  that  in  all  srpeeimens  I  have  gathered  they 
are  entirely  covered  with  a  kind  of  gritty  matter,  as  though 
they  were  enveloped  in  soaie  adhesive  mil  ens  which  cansetl 
small  particles  to  adhere  to  them.  This  condition  is  peculiar 
to  B,  ctirsonitf  as  the  other  Diatom  a  eeEC  in  the  same  gatber- 
ingB  are  clean,  and  free  from  attachments  of  any  kind*  The 
second  is,  that  the  force  with  which  they  move  appears  qnitc 
disproportionate  to  their  size  and  apparent  strength.  Dr* 
Donkin,  in  bis  excellent  description,  of  them  in  the  article 
before  referred  to,  says  he  has  observed  them  push  away 
"  A*  arrnnrifti  a  species  at  least  six  times  their  own  size.**  I 
have  frecjuently  seen  them  push  away  particles  of  foreiga 
matter,  and  that  with  the  greatest  apparent  case,  at  least  one 
hundred  times  larger  than  all  the  frustules  combined ;  and 
what  is  more  remarkable  still  is,  that  they  not  only  push 
the  ftccuraulated  particles  away  when  they  are  in  their  direct 
line  of  moiion,  but,  if  they  merely  touch  them  in  passing, 
they  drag  thein  after  them  as  though  they  w^ere  literally  held 
by  some  magnetic  attraetiou  or  strong  cement.  Third,  Dr. 
Donkin  very  gniphtcally  describes  one  phase  of  the  curioui 
motions  of  S.  mrmrinj^  viz.  that  in  which  the  trustnle  on 
one  side  of  a  cluster  appears  fixed,  and  the  other  frustules 
move  past  each  other  iu  rapid  succession,  I  have  seen  that 
motion  frequently ;  but  I  ha%T  also  frequently  seen  the 
frustide  which  at  one  time  was  tixed  become  loose,  and  the 
frujitule  at  the  opposite  side  of  the  cluster  fix  itself, 
mid  the  remainder  move  with  great  freedom,  I  have  also 
observed  the  same  cluster  free  at  both  sides,  and  each  side 
move  at  the  same  time  in  opposite  directions,  somewhat 
similar  to  the  motion  of  B*parathaui,  as  described  iu  Smith's 

*  Syofipsiii/  I  hnve  also  observed  the  centre  frustule  become 
Bt  i'  .  aud  tliose  at  each  side  rush  backwards  aiul  for- 
w:u.  :-..h  great  speed.  I  have  seen  frustules,  to  the  number 
of  fittVj  grouped  togetheri  move  rapidly  until  they  formed  a 

•  'Quart.  Joara.  Mic.  Sci.,*  Vol.  VI,  p*  17, 
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continuous  Uae  their  entire  length,  and  then  as  rapidly  re- 
turti  in  the  opposite  direction. 

The  cause  of  the  motions  of  B,  cursoria  is  still  a  vexed 
que^tiou,  and  I  must  confess  that  no  theory  yet  propou  tided 
at  all  touehefl  the  solution  of  their  mysterious  inovementn. 
They  more  more  rapidly  and  spaKmociicalty  thnn  any  otfier 
diatom.  Dr.  Donkin,  in  p,  16  of  YoL  VI,  'Quart.  Jonr,  Mic. 
Set./  observes  that  he  has  only  seen  B*  citrmnu  m  one 
as|)eetj  and  he  has  fallen  into  the  error  of  describing  the  S,  V. 
as  the  F*  V,  I  have  several  prepared  slides  in  whieh  both 
views  are  well  cTthihited,  and  that  which  the  doctor  describes 
as  F.  V.  is  S*  v.,  the  F,  V.  being  broader^  without  mediau 
line,  and  with  rows  of  puncUe  on  eaeh  side. 

Dr.  Donkin  observes  (*Quart,  Jour. Mic. Sei./  Voh\^I,pJ8), 
"  Whether  tlie  filament  is  at  first  aftachedj  and  afterwards 
free,  as  in  B.  paraduxa,  I  cannot  positively  decide^  although 
I  believe  it  to  be  free^  owing  to  its  only  occurring  in  the 
shallow  furrows  on  the  beachj  wliere  there  is  not  a  single 
vestige  of  vegetable  life,  except  the  free  species  of  diatoms  with 
wh it'll  it  is  mixed/^  I  have  found  it  frequently  on  the  open 
beat'h,  but  never  in  such  large  numbers  as  iu  the  pool  at  the 
mouth  of  the  Tyne,  and  the  habitat  is  surrounded  by  rocks 
densely  covered  with  alg^.  This  fact  shakes  the  inference  ex- 
p  ressed  by  D  r-  Don  kin.  T 1  ley  m  ay  o  ri  gin  al  1  y  be  atta  ch  cd  speci  es . 
1  shall  be  glad  to  forward  living  speeimena  of  B,  nirmria  to 
any  mieroscopist  in  exchange  for  diatoms  not  obtainable  in 
this  locality.  Since  writittg  the  foregoing  I  made  another 
gatherlug  from  the  same  pool,  on  Tuesday,  June  13th,  18(35, 
The  weather  had  been  frue  and  bright  for  sevend  days,  and  I 
expected  to  find  Diatomacca*  very  abundant.  1  was  disap- 
pointed, as  the  gathering  consisted  of  a  few  groups  of  B.  cut* 
soria^  and  a  sprinkling  of  Pleurosigma  and  Navicula,  On  ex- 
amining this  gathering  of  B~  air^oriuy  I  witnessed  another 
feature  in  tbdr  movements  whieh  I  had  not  lie  fore  olij-rcned. 
Two  frufitnleSj  which  were  detached  froui  a  larger  group,  in- 
stead of  sliding  backwards  and  forwards  as  before  described, 
rolled  from  side  to  side,  as  though  one  cud  were  fixed  upon  i 
jnvot  J  and  the  remarkable  phenomenon  to  which  I  desire  to 
clireet  attention  i*  ihiis,  that  the  wmall  jrntty  ]mriii4e!«  tm  ono 
side  of  the  right-hand  fruHules  !n<  \ 

forwards,  in  a  hurried  manner,  aloik  -■     ''f 

as  though  they  were  oeeasionally  dnvcn  by  etiiai  or  aa  if 
they  hmi  automatic  or  voluntary  motion.  I  oliscrved  tliat 
tliey  moved  when  Ihe  diatom  remaineil  stationary. 
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OfiSEJtVATIONSOU  MlCRASTERl AS  MAOABrLESHWAnENStS  (Hob* 

sou)  and  Docidicm  pristid^  (Hobson),     By  William 
Aegbee* 

Uavinq  for  some  time  made  the  species  of  DesmidiaceiE  an 
iject  of  study,  I  naturally  take  au  interest  in  any  literature 
that  Family  of  Algae  from  any  part  of  tlie  world  willx 
wbich  1  may  have  the  pleasure  to  meet. 

In  the  'Quarterly  Journal  of  Microscopical  Science'^  Mr. 
Julian  Hobson,  Bombay  Staff  Corps,  Mahabuleshwarj  has 
lately  described,  and  figured  by  woodcuts,  two  species,  natives 
of  that  districtj  one  belonging  to  the  genus  Micrastentis  (Ag»), 
the  otliCT  referred  to  Doeidium  (Breb,),  both  of  which,  how- 
ever, as  it  appears  to  me,  have  been  previously  described — 
the  former  by  Dr*  Wallichj  but,  aa  I  venture  to  conceive, 
litb  an  erroneous  view  as  to  its  specific  clatm5,  and  conse- 

tDtly,  as  I  should  be  disposed  to  hold,  under  an  incorrect 
designation ;  whilst  the  latter,  1  think,  is  more  than  Likely  to 
be  identical  with  a  species  of  the  late  Professor  Bailey's — 
belonging,  however,  rather  to  Triploceras  (Bailey)  than  to 
Doeidium  (Breb.)* 

It  may  seem  rather  premature,  and  argue  somewhat  of 
temerity  in  one  who  has  never  seen  a  specimen  of  either  of 
the  forms  in  question,  to  venture  an  opinion  \  but.,  as  I  have 
made  myself  acquainted  with  the  British  species  most  nearly 
related  to  tlie  former^  and  have  obtained  from  my  friend  Mr. 
William  Kaye,  of  Hong-Kong,  a  well -executed  original  draw- 
ing, by  Dr,  Lander,  11  N,,  of  what  I  believe  to  be  identical 
with  the  lattcr>  1  may  be,  pcrhapSj  excused  if  I  venture  to  call 
attention  suggestively  to,  and  to  contrast  the  descriptions 
and  figures  of,  what  appear  to  me  to  be  the  same  two  forms, 
each  respectively  differently  designated  by  Bailey,  Wallich, 
and  Hobson* 

Dr.  Wallich,  some  time  ago,  described  and  figured  a  Mi- 
crasterias^  under  the  name  of  M,  morsa  (Ralfs),  van  St ;  and 
if  those  interested  in  the  matter  will  compare  with  it  the, 
[perhaps,  a  little  vague  description  and  hgurc  given  by  Mr* 
Hobson,t  1  think  it  will  be  admitted  that  both  apply  to  and 
represent  the  same  identical  form*  Dr.  Wallich,  indeed,  de- 
pitrts  the  end  lobes  of  his  plant  as  serrated,  whilst  Mr,  Hobson 
gives  those  of  his  as  entire ;  moreover,  the  latter,  in  his  de- 

•  *  Uimrt.  hmtu,  Mic.  adencc.*  N.  S,,  Vol.  Ill,  No.  11,  Mj,  1803,  pp. 
l«iS.  1511. 
+  *  Xnmh  ijf  Nnt.  Ili^t.,*  ^n\  tcrlc*,  vol.  v.  p.  SJft  pK  xiii,  %,  10. 


256     ARi'IJER,    ON    MICRASfEllIAS    M AHAntrLESHWAREKSlS, 

scription,  in  a  puzssliiig  and  contradictory  maTiner,  calk  "the 
durince  of  tl^c  frond  covered  with  ^mall  gmnules  bordmug^ 
the  whole  of  the  sinuj^es,"  so  that  we  are  ohliged  to  rely  al- 
most wholly  on  his  fif^ure;  bnt  of  the  identity  of  these  two 
plants  there  can,  I  think,  be  no  doubt. 

It  is  to  he  rc«:retted  that  Dr»  Wallich  in  his  paper  has 
spoken  of  the  species  referred  to  as  M,  morsa  (Ralfs),  whereas, ' 
tlie  name  Af.  Americana  (Ehr,)  having  the  priority^  it  shonld 
have  the  precedence.     It  will  therefore  he  understood*  that 
when  I  refer  to  M,  Americana^  it  is  equivalent  to  M.  mnrsm-i 
as  alluded  to  by  Dr,  Wallich,  and  I  mean  by  the  former  name 
precisely  the  same  identical  plant    Dr,  Wallich^  indeed,  him-^ 
self  draws  attention  to  this  in  a  note. 

This  presumed  form,  then,  of  M.  Americana  (Ehr,),  which] 
I  can  do  nothing  clae  than  assume  as  identical  with  M.  Maha- 
inlmhvmramn    (Hobs,),  Dr*  Wallich   makes  var,  S  of  that 
species  of  which  he  considers  M.  Americana  the  type,  and 
along  with  it  he  would  inchide  both  Jlf.  Bailey i  (Ralfs),  and 
M.  rinffcm  (Bailey) — the  two  latter  indeed,  forming  but  a  J 
single  variety  of  the  assumed  species  M,  Americana.     But  in 
this  conclusion  I  feel  bound   to  say,  with  much   deference/ 
that  I  cannot  at  all  concur.     lir,  Wallich,  indeed,  seerns  to 
overlook,  and  I  regard  the  consideration  ai*  very  wortliy  of 
attention,  that  Profebsor  Bailey,  who  had  seen  the  living  forms, 
has,  in  his  published  list,*  enumerated  the  whole  three,  that] 
is,  M.  Americana^  M.  Bailtyi^  and  A/*  ritigem^i  as  so  many] 
distinct  spceiea*     I  admit,  indeed,  that  the  short  technicalt 
characters  given  by  Dr*  Wallich  would  almost,  if  not  qui  tar] 
as  well,  ^ppl.v  to  the  actual  M.  Americana  (Elir);  but.  pavini^ 
attention  rather  to  his  subsequent  general  description ,  and  to 
his,  I   bave  no  doubt,  very  graphic  figure,  and  comparing 
them  with  KaHV  figures,t  or,  even  better  still,  with  an  actual 
specimen^  snrclyj  I  think,  abundant  dilfercnccs  will  prc^icnt] 
themselves  to  any  one  who  examines  them.     Dn  Waliirh^ 
liimself,  indeed,  in  desenbin^  Inn  form  more  at  large,  point$| 
out  briefly  its  distiuctivi  bnt  thru  he  considers  the^iej 

aa  only  of  importance  l  '  to  indnce  him  to  regard  the' 

form  in  qnesition  a«  n  variety  of  M.  Americana. 

But  1  mu!«it  urge  that  if,  in  distinguishing  sprcir?5  •-  *'■■'? 
family,  diifercncc*4 — tan«fil>lc,    readily  dcscrihable.    i 
(at  leant  in  British  — 
lieve  tbem,  on  the 
frrtnccs  are  to  be  lost  »igiit  of  and  ignoreci,  and  only  rt9cm^ 

^  >Ci)Qwlot%iv*  *' Mio.  OUi.  milk  in  & 
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blmices  to  be  souglit  for  aud  taken  into  arcoitnt,  I  do  not  see 

any  lirnit  to  the  doing  away  with  any  number  of  sppcies,  nor 

to  the  conaoliflaticn  of  perhaps  a  whole  genus,  or  even  uf 

groups  of  genera^  as  single  species.     Imbued,  however,  with 

the  views  which  he  holds  as  regards  the  Desmidiaccte,  Br, 

,  WalHch  considers  that  the  twenty  (and  upwards)  species  be- 

llongiiig  to  the  genus  Micrasterias  *'  are  re<lucible  to  less  than 

jliali'that  number  without  infringing  on  a  sijjgle  reliable  dis- 

|tinction/^     From  this  opinion  I  venture^  indeed,  to  dissent* 

[So  far  as  I  can  see,  I  do  not  think  it  is  possible  to  red  nee 

[their  number  in  our  books  by  more  than  one  or  two*    Paren- 

[tbetically,  I  may  here,  perhaps,  just  mention  tliose  cases,     I 

I  allude  to  Micrasleri€ts  Crti;r-MeiitensU  (Balfs),  and  M*Jurcaia 

'(Ag.J.     The  former  only  of  these  have  I  myself  seen;  but 

beTore  I  read  Dr.  Wailieh's  statement  of  having  met  in  India 

**  every  state  intermediate''  between  these  two,  1  was  disposed 

itii  suspect  their  actual  difference.    Now,  it  is  to  be  noted  that 

[3>r.  WaUich  does  not  in  any  other  instance,  while  grouping 

I  together  forms  under  a  common  specific  designation,  speak 

of  ''  fvery  state  intermediate,"     The  other  instance  majf  be 

J/,  trtiucata   (Breb.)  and  M.  ci'enata  {Breb.},      With  these 

possible  exceptions,  I  do  not,  at  least  at  present,  see  the 

emaUest  reason  to  interfei-e  with  the  established  species  in  this 

I  gen  us. 

The  ronsolidation  and  combining  of  well-marked  species 

Iwoidd  appear  to  me  quite  as  much  to  be  deprecated  on  tlie 

one  hand,  as  the  wholesale  making  of  species  on  accidental 

'  differences  on  the  other*     Far  be  it  from  mc  to  aver  that  in 

this  family  all  the  individuals  of  any  certain  species  seem  to 

be,  as  it  were,  cast  in  the  same  nnoukl.   Even  in  the  very  form 

fin  question  (Jf,  Americana)  I  have  noticed  sometimes  one  of  the 

BCgmcuts  without  the  vertically  set  processes  of  the  end  lobe 

-in  fact,  like  the  iigure  in  Kalfs."'^     The  segment  wanting 

hese  proresscs  may  liave  been  the  younger,  and  not  fully 

j;rown;  I  have  not  seen  a  frond  in  which  they  were  wholly 

labsent  on  both  segments.     I  have  met  AL  denticulnia  with 

Ian  almost  entire  semi-orbicular  segment,  something  like  that 

Kof  Conmirrium  Halfiiii^  and  again  one  segment  somewhat  like 

nondescript  Euastrum,    Again,  Doddium  Ehrenbergii  some- 

time*  prr?(ents  a  coutraetcd  inflated  segment,  somewhat  like 

in  pt  truncate  Cosmarium,     I  liave  seen  a  Euastrum 

fitii  .    '      ^meut,  as  it  w^ere,  donble,  giving  the  entire  a  some- 

rhat  Y-shope  ;  and  other  examples  might  be  cited.    Can  it  be 

Msumed  that  any  Etuch  is  likely  at  the  next  repeated  process 


<*  Op.dt,  t.x,  1  tL 
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of  self-division  to  lay  the  foundation,  as  it  were,  or  becomo 
the  primordial   iiidividuiL]    of  any  other  desicrilied   or   iin- 

described  so-called  species?  Surely  not — sucb  are  simply 
monstrosities.  Nor  do  I  mean  to  aver  that  minor  differ- 
ences, of  probably  but  temporary  character,  and  which  cannot 
be  acconnted  monstrosities,  do  not  occur.  Specter,  indeed, 
vary  here  as  elsewhere,  but  by  no  means  so  materially  as  in 
Qome  other  groups  j  and  1  believe  1  may  state  that  in  British 
forms,  80  far  as  my  experience  indeed  goes,  such  trivial  varia- 
tions are  but  rarely  carried  to  that  extent  that  there  is  any 
doubt  or  difficulty  as  to  tlie  actual  species,  that  is,  as  to  iden* 
ti Tying  a  form  under  observation  with  examples  of  the  same 
form  with  which  one  has  previously  become  familiarised- 
What  is  gained  by  the  grouping  together  a  number  of  allied 
but  well-distinguished  Ibrnis  under  a  common  name  aa  pre- 
sumed varieties  of  a  single  speeies  ?  I  do  not  believe  that  it 
is  more  in  accordance  with  Nature,  nor  even  is  it  in  our 
books  likely  to  be  more  convenient.  The  very  fact  of  re- 
cognising them  as  varieties  presupposes  and  ackn'  ^ 
their  distinctions.  If  those  distinctions  be  coustant 
maoeiit,  it  is  surely  better,  even  if  only  to  avoid  the  inevi- 
table periphrasis  and  cumbrous  eircuni locution  and  resultant 
eonfusion  in  one's  mind,  to  give  each  a  name,  or  having  go " 
one,  to  allow  it  to  retain  it.  It  seems  to  me  that,  no  matte 
how  we  may  arrange  it  in  our  books,  our  pools,  (and  may  I 
venture  so  far  to  reason  upon  analogy,  and  dare  to  add  that  I 
doubt  not,  those  of  India?)  will  persist  in  oflenug  to  uh  tli© 
distinct  forms,  and,  a^  a  rule,  resolutely  withhold  the  grada* 
tional  ones.  Is  it  not  more  couvcuient,  then,  when  we  call 
each  of  these  to  mind,  or  speak  of  them,  to  have  emrh  ii^sno- 
ciated  with  its  name,  than  to  be  obliged  to  refer  to  them  aa 
var,  a,  (i^  y,  or  S,  of  a  certain  supposed  standard  or  Ivptcal 
form — this  latter,  not  in  itself,  perhaps,  more  dcc^  r 
distinctly  separated  from  any  of  the  so-called  variit  i 
are  they  from  each  other,  nor  le??s  so;  and  possibly  all  not 
less  distinct  from  each  otlier  than  each  is  dintinet  from  M>mfl 
neighbouring  form,  though  it  may  be  honoured  by  its  namel 
1  eoneeive,  theUi  that  the  ultimate  forms  in  '' 
tlic  waters  pn^!*ent  should  be  considered  ixs  i 
coupled  witii  its  name.  Perhap**  I  may  be  ihoti^ht  to  cun- 
tend  for  a  mere  word;  and  that,  in  urging  for  the  nink  uf 
tpecitM  for  each  of  these  forms,  it  is  a  kind  of  li 
question.  But  1  am  not  c^t  *- -(''ng  for  any  runrv  i  i  v 
nor  for  any  more  or  Icm  r  nfiplicatioD  of  the  tcr 
spmcd.  I  'I 
tmniD,  or  .                                                                            4j 
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Sre  its  own  name^  and  do  not  confuse  the  student  by  a  too 
Iteopiotis  and  arbitrary  employment  of  Greek  letters. 

These  '^ultiraate  forms"  ("  ipeciea'*  to  me)  conjug'ate  onJy 
with  each  other — in  the  few  instanees  which  have  been  traced 
so  far^  they  reproduce  their  exact  like  from  the  spore — ^they 
Rcin  always  readily  distinguishable  one  from  another  j  there- 
jre  I  conceive  that  with  those  who  would  arbitrarily  com- 
bine certain  groups  of  them  together  (not  indeed  genericaUy, 
but)  under  a  common  specific  name^  rests  the  onus  probandi 
as  regards  the  opposite  side  of  the  question. 

To  revert^  then,  to  the  forms  included   by  Dr.  Wallich 
under  one  common  specific  name,  M.  Americana j  M,  Bailey l^ 
M.  rtnr/em,  and  liis  rar,  B*    The  second   and  third  forms, 
Baiieifi,  and  M,  ringemy  accm  to  be  excluded  from  the  im- 
acdiatc  affinity  at  least  of  the  first  and  fourthj  by  the  want 
>f  the  curious  additional  obliquely  disposed j  more  or  lets 
nearly  vertical   processe.%   one  springing  from  each  of  the 
"  >ut  surfaces  of  the   terminal   lobe,    characteristic  of  the 
itter*    Now^  it  seems  to  be  hardly  admissible,  in  order  to 
it  them  in  here,  to  presuppose  the  existence  of  these  pro- 
esses  merely  from  a  certain  amount  of  agreement  in  general 
antour,  and  the  more  so,  as  they  are  neither  alluded   to 
If  figured   in   their  original  descriptions  by  either  Bailey 
Ralfe-*    If  these  authors  did  not  see  them,  theuj  it  is  to 
presumed  they  did  not  exist.     Moreover,  these  two  forma 
tlicm selves   seem   to  be  distinguished  from  each  other  by 
M*  Baiieyi  being  punefate  all  over,  while  M.  rln^etis  is  with- 
out puucta,  and  possesses  a  marginal  series  of  granules  bor~ 
lering  the  sinuses.     Irrespective  of  these  eharactei*Sj  how- 
^ver,   unless   the  non-reconcileable   intermediate   forms   be 
isfcovered,  these  two  forms  as  figured  and  described,  if  per- 
tistcntj  as  Professor  Bailey  seems  to  convey,  appear  to  me  to 
^present  quite  distinguishable  species,  not  only  from  the 
vo  other  forms  with  which  Dr.  Wallich  has  associated  them^ 
but  also  from  each  other.     In  regard  to  M,  American&  and 
Dr,  Wailich*s  var,  X,  equivalent  to  M.    Mahabuleshwarenms 
^(Ilobsoix),  both  of  which  indeed  agree  in  possessing  on  the 
tod  1o1k3  the  secondary  processes  springing  more  or  less  ob- 
Sqiiely  as  regards  the  plane  of  the  frond,  it  yet  seems  to  me 
Tiat  here  even  more  abundant  diflerences  inter  »e  actually 
lihU     The   former  occiirs  in  this   neighbourhood   (rarely, 
jweverj,  and  1  feel  pretty  well  acquainted  with  it,   and   I 
own  that  I  t^hould  be  beyond  measure  astonished  to  en- 
?r  the  latter  in  our  Dublin  pools ;  but,  even  supposing 

Boilftj.  be.  cit.,  p.  27,  Fl.  i,  ig.  11;   mi  Mti,  op*  citn  p.  Uh  I. 
UVt  fig.  4. 
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tliat  it  did  turn  up,  I  sliould  never,  indeed,  for  one  moment, 
imagine  that  1  had  met  with  but  a  vjiriety  of  the  known 
British  form.  I  venture  to  think  they  dilTerj  indeed,  as 
much  as  two  allied  species  need  or  can.  To  me,  indeed, 
there  appears  a  greater  affinitjr  in  character  of  surffice  he- 
twecn  M,  e^pansa,  van  y  (Wallich),*  and  the  form  in  que&- 
tion,  than  between  the  ktter  aud  M,  Americana  (Ehr*)^  In 
the  tvFO  formB  just  pointed  out  the  eliaraeter  of  the  margina 
of  the  lobes,  too,  is  alike;  but  the  latend  lobes  ia  Dr. 
Wallich^s  "van  y^'  are  not  bipartite,  and  the  end  lob© 
wants  the  vertical  processes,  I  have,  of  course,  never  aeeii 
Jf.  ej'pamaf  nor  M.  arcuata^  nor  '^  var.  y :"  but  I  feel  bound 
to  say,  even  though  it  be  but  conjectarallvj  that  all  three 
seem  to  me  to  be  abundantly  distinct. 

In  J/,  Americana  the  lateral  lobes  arc  short  and  brQ&dj 
more  or  less  conspicuously  divided  in  a  diehotomouF  mann 
by  both  a  primary  and  secondary  very  shallow,  simple  in- 
cision, their  sublobes  short,  ei&panding,  the  ultimate  hub- 
divisions  more  or  less  acutely  dentatt ;  in  Dr.  WaiUcb's 
var.  S  {M.  Makaitdeshwarefuis^  *Hobson)^  the  lateral  lobes 
w^e  narrow,  not  divided  in  a  diehotomous  mantjer,  but  by  a 
single  deep  and  wide  sinus,  the  margin  serrated;  the  two 
flublobe^  produced,  divergent  and  tapering,  their  extremities 
bi-  or  tridentatCi  In  the  former  the  empty  frond  appears 
with  scattered  puneta,  iu  the  latter  without  puneta^  but  with 
a  marginal  series  of  granules  bordering  the  sinuses. 

It  may  be,  indeed,  that  I  may  never  have  the  pleasure  to 
see  an  actufd  example  of  this  form,  but  I  must  own,  never- 
theh-'feH,  that  I  must  for  the  futtire  (at  le:*st  ttd  inirr'tm)  I 
upon  it  in  my  mind's  eye  as  quite  a  diflerent  thing  n  ; 
M.  Amtrictmaj  and  must  regard  it,  not  aa  "var,  S^'  of  that 
species^  hut  as  the  quite  independent,  yet  thereto  nearly  re- 
lated, species,  bearing  the  (iiufortunatelv  rutber  e^eophonou!*) 
ime,  Micrasterias  Mahabuleshwart^mh  (Hobson^.f 

*  Atm.  Nut.  Hilt.;  3rd  ser.,  vol  inl   Hr  D 
f  Sjmse  lliis  ptipcr  wm  wnfteix  1  hw  rh  a  ppi^r  lij  V 

Orunuw  on  c^irt^iiiii  l>iat{>ma4:?tfiL^  and  I>i  riuiii  ilic  Mu 

\%\  wliiclj  tlmt  author  dwcribea  nnd  lii^^iirLB  u  \\ 
Mn'tf/JtUriiii  Waiiirhh^  wbicU  seem*  very  rlfi'^rly  i 
nri  M.  }fah/ibuUAkwarmnJi,  but  atill,  J  ^ 
1  oni  plt!iL»fM  Iq  tind   I  tint  so  rupericih 
»Anic  ctfiiuiun  ^^  '<m  tlitit  I 

the  firw  tluit  W.j:  i  {-^  M. 
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I  now  torn  to  the  other  form  de»rrihed  by  Hobsou — Ins 
I>odd'mm  Fris(id<e.  In  the  month  of  Jttne  last  1  received 
ira  mj  friend  Mr.  KaySj  at  present  resicleiit  at  Ho?ig- 
ig,  amongst  others^  a  drawing  (Plate  VITI,  fig.  1)  from 
pencil  of  Dr.  Lauder^  of  a  form  of  which  I  was  at  once 
III te  disposed  to  regard  a^s  Tri/ihceras  i^rariic  {B^iiey)^^  1 
assomrwhat  siirprisiicda  ft'w  days  after,  uu  the  '  Quart.  Jonr. 
tic.  Sci/  for  July,  IHOSj  making  its  appcarancCj  to  find 
hat  1  am  equally  disposed  to  regard  as  the  same  plant 
escribed  and  figuredf  as  a  new  species ;  but  in  regard  to 
hisj  of  couTBe,  not  having  seen  the  actual  speeimens,  1  ean 
entureoaly  to  offer  an  opinioa,  Mr,  Hobson  says  his  plant 
an  hardly  be  the  Docidium  ( Trlphcerm)  reHUillatnm  (Bailey)^ 
inasmncli  as  in  the  former  the  teeth  are  sharp,  not  obtase,  as 
"n  the  latter;  and  in  this  1  would  agree  with  himi  asZ>»  {Tri* 
'phceraif)  vertteiHatum  has  been  more  lately  restricted  by 
Bailey,  in  wljicli  species  the  teeth  or  projections  are  eraargi- 
iiate.  But  I  think  if  reference  he  made  to  Ralf&,+  Mr.  Hobson 
will  find  the  pri ejections  equally  sharp  at  their  summits  as  in 
liis  own  figure  ;  and  Bailey's  figure,  clumsy  as  it  is,  seem  to 
ebow  the  ebarac^ter  of  the  ends  more  like  Mr*  Hobson'fi 
drawing*    Mr.  Hobson  seems  to  be  unaware  that  Professor 

a  varied  J  af  M.  Moriflr  (propprlj  M.  Ameti^ana),     Gninow'a  pi  Art  eceaifl  to 

mewelldij^tJnEruijiheid  frtun  Wullicli's— tliai  is^  Tram  M.  Mfth^thulexht^annitiM 

l^-ilic  deaoriptiati  nnd  ^gure»  hv  Hohamii  of  mhich  latter  Giruoow  hud  uot 

'  rn— firal,  by  tbe  ba^al  m  Sail  on  of  the  aegmenta ;  an  (3  scaoridW.  by  ilie 

%lj  t  ft  fid  blerEii  Mica  of  the  former;  and  thirdly*  as  it  seems  to  me,  by 

fcid  lobe^  upparentlj  from  the  fij^iire  diverging  into  fnur  eqxmWj  mdhdm^ 

ce^skes.  noue  of  whidi  stund  verticallj  to  the  plane  of  ilic  (rmul.    Gnmow, 

h  h  tJuCp  h  dbposed  to  think  that  Hie  pbnt  figured  by  Wiillich  as  (what 

i  venture  to  call  the  assumed  1  *'  rar.  y"  at  Mierastena^  rxpanxa  (Bailejr) — 

lUip  fiidsumcd)  "  rar^  i^*  of  M.  morin  (pmpcrlj  M.  America m*}  and  lii>  own 

M.  fVa/iicMu  ma  J  all  three  be  but  rarictics  of  one  apeciea.     Gruntiw  t-^m 

»iifi pouts  lliat  Wftlltch  nmj  have  overlooked  in  his  "  san  i  '*  of  M.  Am^i- 

tfftmt  tlie  hA»al  inflations  wbidv  an  pert  am  lo  M.  fFaliicMi ;  hni  Dr.  WttUich 

'■  iind'mbtcdiy  loo  eseelleiit  ana  accural e  ati  iirtist  to  o«nt  ao  conspieuona 

i  chiirwclcr.     But  Dr*  VYalJich  makes  Uh  **  par.  y'*  uf  5/*  f^pama  al  ieaat 

IIM^oifieallj  di»t5n(?t  from  "  P^r,  ^  *'  of  M.  Amenmm  ;    however,  aa  abore 

filial^ J    T  Nhoo'd  Ibink  thefe  is  a  jpTeatcr  nlSnitv  between  these  two  foniis 

t  ren   }frjm^nc^Ha,   **mr.i''  (i\  r  M.  Mahftbttleshtrarefnit)  and 

^j  ,tm  (Ehi*)  proper    All  three  I  Bihtjnld  venture  to  hold  as  quile 

imtmett  and  1  think  1  am  juslifit?d  in   retftininp  ihia  liew  uutij  the  noii- 

econcileabie  inter rnrrlmlc  forms  turn  np.     Why,  I  would  «dl> jdl  deferenee 

h\,  HO  niuidi  a^suiHptton,  when  the  plants  aretliere,  quite  dtt^tinct,  to  speak 

|br  tht^mn^lves? 

Brit.  D^gi./  t,  %x%w,  0  c.  i  also  •  Smithsonmji  Con  tri  hut  ions  to  Know- 
Mg«/  Builej,  **Mic.  Dbi.  m  8.  Carolina,  Georgia,  and  Plonda,*'  x^M^ 

I*  Quart.  Jouni,  Mic.  Sd,/  H.  S ,  Vol*  III,  ^  \m. 
Op.  cit.,  Pr,  i^iir.  fiR.  %  ©. 
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Baitey,  apparently  quite  justifiable  from  liia  baTiag  seen 
"  great  numbers  of  each  kind/^  had  more  lately  considered 
this  form  aa  distinct  from  TYiphceras  verticiliatumt  and  it  is 
described  by  him^  under  a  distinct  name,  Triphceras  gramle. 
It  seems  to  me,  then,  that  the  characters  of  the  body  of  the 
frond  in  both  Bailey's  and  Hohson^s  forma  are  alike^  and  that 
the  only  difference  lies  in  those  of  the  termnial  processes, 
which  the  latter  in  hig  descriptioHj  without  any  more  accu- 
rate explanation,  merely  alludes  to  as  "of  very  peculiar 
form,"  and  as  '*  difiTering  greatly"  from  thoao  of  Bailey's 
form.  Judging  from  the  figures  only,  this  difference  teems 
to  lie  in  the  terminal  processes  of  the  former  lieing  some- 
what irregularly  subdivided,  instead  of  apparently  rather  re- 
gularly three*lobed  ;  but  the  lower  end  of  Hobsou'S  figure  in 
less  irregular,  and  not  quite  like  that  of  the  upper.  We 
have  seen,  indeed j  that  slight  irregularities  sometimes  occur 
in  many  of  these  forms^  and  I  must  confess  I  hardly  see 
grounds  sufficient  to  retain  Mr.  Hobson's  name.  My  im- 
pression, theUj  is  that  both  the  Hong-Kong  plant  and  Dod- 
dium  Prisild^B  (Hobson)  will  eventually  turn  out  to  be 
nothing  else  than  TMpioceras  gracile  (Bailey)*  Those,  in- 
deed, who  may  not  be  disposed  to  acknowledge  Triploceras  aa 
a  genus  well  distinguished  from  Docidium,  will  call  it  rather 
Docidium  prattle  ;  but,  to  my  knowledge,  not  any  forms  yet 
described  seem  to  shows  transition  or  intermediate  ^' : 
between  the  truncate  extremities  of  Pocidium  (/?/  i 

the  lobed  exti-emities  of  Triploceras   (Baiiey);  and  w 
a  species  presents  itself,  so  far  as  I  can  see  as  yet,  tlu 
tious  between  the  two  genera  seem  to  be  suMciently  well 
founded  to  be  maintained, 

•  Loe,  cit*t  p.  3S, 
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Hqw  to  IVork  with  the  Microscope.    By  Liokei.  S.  Beale^ 
M,B.,  F,R.S.    Third  Edition.     Lou'don  :  Harrison- 

TnivEE  are  few  persons  to  whom  modern  microscopic  re- 
search is  more  indebted  than  to  Dr.  Lionel  Beale,  It  is  to 
his  pen  that  we  owe  a  larger  series  of  works  on  the  struc- 
ture and  uses  of  the  microscope  than  to  any  other  living 
man.  One  of  his  earliest  and  most  useful  works  was  ^  The 
Use  of  the  Microscope  in  Practical  Medicine,'  which  may  be 
said  to  be  the  manual  by  which  the  medical  student  more 
e!ipeciully  works.  In  addition  to  this  general  contribution  to 
tlie  literature  of  his  profession,  we  have  from  his  pen  writings 
devoted  to  more  special  subjects,  Tbus^  in  his  work  on 
'  Urine  and  Ui'inary  Deposits/  he  lias  given,  not  only  the 
general  results  of  microscopic  observations  on  urinary  depo- 
sit^i  but  has  added  a  large  number  of  observations  of  his  own. 
The  nature  of  these  dej>osits  he  has  illtistiated  by  a  series  of 
'  Illufltralions  of  UrinCj  Urinary  Deposits^  and  Calculi^*  pub- 
lished in  a  separate  form.  In  his  ^  Archives  of  Medicine*  he 
has  contributed  a  scries  of  papers  showing  how  thoroughly  lie 
understands  the  practical  appiieation  of  the  microscope  to  tlie 
elucidation  of  the  nature  of  disease.  His  contributions  to  the 
*  Philosophical  Tranf^actions,*  and  his  papers  in  onr  own  pages 
on  the  structure  and  formation  of  nervous  centres,  and  the 
ultimate  conditions  of  cell-fonnatioUj  stamp  him  as  one  of  tlie 
most  sagacious  observers  and  original  tliinkers  of  the  modern 
European  school — as  one  amongst  the  few  British  miero- 
scopisis  who  may  take  a  place  by  the  side  of  KuSliker,  Schwann, 
Schultze,  Scldciden,  and  the  great  school  of  German  micro- 
scopic observers,  For  this  reason  he  has  been  worthily  se- 
lected as  the  etlitor  of  the  late  Dr*  Todd^s  'Clinical  Lectures/ 
and  also  as  the  c<>l league  of  Mr.  Bowman  in  the  production 
of  a  new  edition  of  Todd  and  Bowman's  *  Physiolog:ieal  Ana* 
tomy/     To  have  inch  a  man  far  a  guide  is  the  privilege  of 
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thofie  who  are  students  of  the  inicroftcope  in  Englan*!  j  and  in 
this  volutne  on  '  How  to  Work  the  MicroscopHe"  wc  hnve  the 
master  sitting  down  to  instruct  the  huni blest  labourer  in  the 
field  of  microscopic  investigation.  Nor  has  he  spared  any 
pains  in  striviog  to  make?  lib  work  useful  to  those  who  are 
be^innini^  to  use  the  microscope,  for  he  says  in  his  preface — 
**  No  work  can  be  higher  or  more  useful  than  that  of  assisting 
to  make  men  original  thinkers  in  any  department  of  science, 
and  of  encouraging  original  work.  Working  books  by  work- 
ings men  will  do  far  more  towards  those  ends  than  the  mov^t 
brilliant  discoveries;  and  the  author  believes  that  working 
men  cannot  labour  more  usefully  than  by  endeavouring  to 
make  others  work,"  This  is  a  noble  aim,  and  worthy  a  great 
teacher.  We  wish  we  could  see  men  of  science  more  gene- 
rally  impressed  with  tlie  fact  that  their  labour  is  useless  un- 
less it  benefits  others^  and  that  the  great  end  of  all  scientific 
research  should  be  the  elevation  of  our  common  hnniauity  by 
the  widest  possible  extension  of  a  knowledge  of  its  discoveries. 

We  shall  not  attcTopt  to  criticise  the  details  of  a  work 
which,  iu  the  course  of  a  few  years,  has  passed  into  a  third 
edition.  Our  readers,  however,  ought  to  know  what  improve- 
ments have  been  made  in  the  present  edition.  In  his  preface 
he  refers  to  the  fact  that,  since  the  publication  of  the  first 
edition  of  this  workj  Messrs.  Powell  and  Lealand  have  suc- 
ceeded iu  Tunking,  at  his  request,  an  object-glass  magtiifying 
1800  diameters.  He  also  expresses  a  hope,  which  has  since 
been  realised,  that  he  shall  receive  from  the  same  makers  a 
power  as  nnich  superior  to  this  -j'-jth  as  that  is  to  the  old  ^,\  th. 
In  tlie  Buliscqncnt  parts  of  his  work  the  author  joins  issue 
with  those  who  think  that  nothing  is  gained  by  the  use  of 
such  high  powers;  and  he  has  shown  by  his  owu  researches 
that,  with  careful  manipulation,  results  as  accurate  ami  aa 
fully  to  be  relied  on  may  be  obtained  by  ^l  th  aa  by  1th  of  au 
inch^  and  that  a  new  world  is  revealed  to  those  emplf' 
tigh  powers,  which   is  Ijidden  from  thusjc  who  einj  .  s^ 

lower. 

The  new  matter  added  to  the  present  edition  is  more  than 
twice  the  amount  of  the  oriirinal  edition*  The  author  has  still 
further  improved  ufion  the  n*ethod  of  injecting  an^  ^  -^  -  ^• 
tissuea  originally  recommended  hy  hinmclfi  uud  :  it| 

success  by  so  many  recent  observers.      Iu     '  li] 

details  of  liis  method  of  preparing  and  cYani. 
given,  and  for  thi'  first  time  made  public, 

A   iJt'VV    ffjt.Ut't*    lil^ti    t>r   tins    I'diijiiTi    IS  n.  fh.'ilittT    (in    till,  ii 
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ipplying  photography  to  tlie  illustration  of  tnicriiscopic 
Ft**      Ur.   Beale    mippliea   nith    tbis   edition    a  photo- 

/rupliie  plate  of  microscopic  objects  taken  directly  from 
Hhe  object*     The  delineation  of  the  objects  is  ao  accurule  and 

Tninntc  tbat  Dr,  Bcale  has  thoufcht  it  uecessary  to  supply  a 
liens  with  his  bo^k,  in  order  that  his  readers  may  use  it  whilst 
■Btudyitig  tlie  book.  This  certainly  is  a  novelty,  and  i^n guests 
I  the  possibility  of  wome  one  writing  a  work  on  a  particular  de- 
ipartment  of  microscopic   research,  atid  supplying  a  set  of 

gpeeiincns  and  a  comijound  ac^hromattc  mieroacope  gratis  to 

the  purchaser  of  each  copy  of  the  work* 

Or,  Beale  alludes  to  the  fact  that  the  first  attempt  at  illaa- 
■tratiDg  mieroscopic  subjects  by  means  of  photography  wai 

lone  in  the  first  volume  of  the  New  Series  of  the  'Traiiaac- 
Itions  of  tlie  Microscopical  Society,*  and  published  in  this 
iJotirnal  for  January,  1854.  We  have  a  copy  of  this  plate 
fheforc  us,  and  we  1 1  link  it  fully  justitiea  continued  attempts 
lat  using  photography  for   microseoplc  illustration.     In   our 

Dopy  the  distinctive  character®  of  the  proboficis  of  a  fly  nia^- 
lliiiicd  180  diamctci's  arc  perfectly  retiuned ;  and  although 
I  they  bear  no  comparison  with  Dr,  Bcale's  jdatc,  yet  it  clearly 
liridicates  that  tio  fear  need  be  entertained  of  the  permanence 
I  of  feuch  lUustrationH,  when  entrusted   to   competent   hands, 

A  nd  now  J  it  may  be  inquiredj  why  has  not  photography  beeu 
jinorc  extcijsively  employed  to  illustrate  microseopie  papci's? 
^Ve  reply*  for  oiir,selve8,  that  it  is  a  matter  of  expense.  As 
Ifiir  as  any  esti unites  of  expense  for  such  plates  as  we  have 
llicedcd  is  eoneerncd,  we  may  say  at  once  that  they  have 
ITievcr  been  less  than  three  times  the  expense  of  the  same 
nlluHtrutions  by  stone  or  wood.     It  has  seemed  to  us  that  the 

sd vantages  to  be  g^uincd  would  not  justify  the  expense,  and 

this  is  the  reason  of  photography  not  being  used  by  ourselves- 

At  tlie  same  time  we  should  bke  to  have  it  known  that  we 

are   open    to   commnnicatinn    from    any  photographer   who 

would  undertake  to    reproduce  mieroscopic  objects  for  the 

illustration  of  our  papers* 

Although  Dr*  Beale  has  departed  from  the  form  of  the 

lecture,  which  bis  work  originally  assumctl,  and  divided  it 
,  into  chapters  and  seetions,  he  has  not  departed  from  the  easy 
[ityle  of  the  lecture,  nor  failed  to  thrown n  as  he  has  proceeded 

lis  opinions  on  the  great  phyHiolngieal  questions  of  the  day* 

rhn^,  he  ends  a  chapter  on  the  *'  ccll^'  with  these  remarks: 

ho  hrmg  cell,  then,  consists  of  ^t^rmlfud  tnaft^^  and/i^ninsti  matter* 

f    ^  -    '^      --  ^^  r  upon  which  ri I   '"     ^.     .  *^^   ^ -- ..    ,  .,*n,^.j.^ 

ri  dt*peml,axi<l  '  nr 

^MiLuaiint,  iiitviL..ji%  with  its  mai^.-^j'^i-o  .*....  I ...4.-^  i-  -lit 
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The  formed  material  owes  its  prgperties  partly  to  tJie  cTian^tl 
occurriiig  in  tlie  matter  when  in  Uie  liTing  Btate,  partly  to  th^J 
exb^Tial  conditions  present  when  the  liTing  miitt€?r  was  imdergoiutf  j 
change,  in  fiy^  at  the  momejit  of  death ;  eo  that  I  distinguiah  TitalJ 
from  the  physical  and  chemical  cbangea  of  liTing  beiis^s,  and  main^ 
tain  tliat  m  alK  matter  exists  iiL  two  etatefi ;  the  first  Deing  that  in 
wMeh  the  vital  changes  go  on,  mhii^  the  la^t  ii  the  seat  of  chemienl 
and  physical  alterations.  That  force  of  power  which  compels  thol 
matter  to  assume  tem|>orarily  the  pccnUar  state  ctaracterietic  of  allj 
living  twatter,  bat  of  living  matter  alone,  I  call  vital  power.  Of  it»f 
real  nature  we  know  nothing ;  but  although^  in  the  prea«iit  state  < 
knowledge,  w©  can  form  no  conception  of  the  nature  of  tliis  wonder*! 
fvH  power,  there  are,  it  seems  to  me,  Tery  strong  arguments  against.! 
the  notion,  now  very  prevalent,  that  it  is  a  kind  of  ordinai-y  force,  or| 
that  it  corresponds  to  what  we  call  the  peculiar  properi^  of  ^ich  J 
different  inorganic  Bubstance,  by  Tirtue  of  wMch  each  exhibits  certam  1 
conatant  erystaUine  forms,  c^t^in  constant  behaviour  towards  other! 
substances,  kc. 

*'  Prom  my  observations,  I  can  draw  but  one  inference  with  ) 
to  vital  power,  namely ^  that  it  is  not  any  modlBcation  of  any  knownl 
ordinary  force*    It  is  Dot  another  mode  of  motion.    It  is  only  mani*] 
fested  under  certain  conditions*  but  it  does  not  reauU  &oi]i   iboset 
conditions.    That  it  does  not  correspond  to  the  ^roperiim  of  ordinary  j 
inanimate  bodies  is  evident,  from  Uie  fact  that  it  is  a  power  eapabio 
of  being  transferred  from  compl*^  particle  to  particle^  and  nut  only 
controls  the  manifestation  of  ordinary  forces,  but  gives  rise  to  the 
formation  of  certain  compounds  and  stmctni'ei,  which  are  only  to 
come  into  use  at  some  distant  time.    A  fully  formed  organ  m  not 
first  represented  by  a  microscopic  organ  of  precisely  similar  stmcture,  i 
but  by  a  mass  without  sti-ucture  at  all,  and  the  fully  f<  tniM'd  tii*Rii*Mi  - 
are  preceded  by  the  production  of  Hoveral  leas  elaborate  hi  < 
Hence   this   'vital  j^ower'   governs  not  only  the  pre«cni 
which  present  matter  is  to  undergo »  but  prepares  in  adviiinc  i^r, 
ehane;e3  which  are  to  occur  at  a  future  time.     It  nrepares,  sjs  it  wer<%  J 
for  the  formation   of   structures  long  bdbre  tne  c^ompoiinds  ar«  7 
produced    from  which  those  structures  are  to  be  maiie.     Whikj 
ordinary  force  seems  for  the  moat  part  to  afiectthe  eurfp^'  "    f  "iT,(*ai»%J 
nt»l  power  acts  from  the  very  centre  of  the  most  miii'  \e 

new  poweir  seems ,  as  it  were,  to  be  for  ever  emanating  ^  \eiT'| 

centre  olpartioles  of  matter  already  nnder  the  iniluenec  of  thii  | 
power.  While  ordinary  force  may  change  its  form,  it  cannot  cc 
0rl)e  annihilated ;  but  there  is  no  evidence  to  ehow  thai  vitiU  {Hiwerl 
c^umgea  its  form,  while,  as  far  a«  is  known,  it  may  b<^  ^^iM  t<>  f^i^n^^^ 
since  no  one  haa  yet  proved  that,  when  hving  miit  <  I 

ei  fore^  ts  sot  fire^ ;  and.  iilthotttrh  it  has  been  a 
fon  "         i|*  m  the  f  i  of  a  brain-celi  ul  a  iium   LhitJii 

in  tif  a  vaf.1  .  of  vt^elubl*?  tiaiiue,  tlitfre  in  tia| 

criciojice  ui  tavonr  of  such  itn  ny|H>tho8ia  but  the  dictum  of  apocnla*  j 
life  writers,*' 

Had  we  the  time  and  »paee,  wc  certainly  shoukl  join  iaiuc 
with  Dr.  Bealc  on  his  ncition  that  ''vital  forwV*  ik  not  a  mo-^ 
dification  of  any  know^n  force,     \Vc  have  now  almost  a  coni- 
pli*  liyiical  forces  arv 

•»*i      ,  ij»^  tthiolatdv  dill  ^ 
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tlie  mme  force,  Tlie  mme  argument  which  dcinonstratet* 
the  relation  between  niotioQ  and  heat  will  demonstrate  the 
relation  between  beat  and  vital  force ;  and  we  are  forced  to 
believe  that^  as  heat  is  motion  in  the  red* hot  poker  and  the 
liquid  water  and  gaseous  steam^  so  the  same  force  is  esihibiting 
its  agency  in  the  growth  and  changes  of  the  yegetabte  and 
animal  cell. 

We  conclude  our  notice  of  this  admirable  Toluroe  by  an 
eittraet  from  that  department  of  the  work  intended  for  the 
instruction  and  guidance  of  yonng  hands  i 

"  319*  Of  Recording  Micros^ical  Obaervs^ons, — Takmg  motea  of 
miori>ecopical  obftervationa  id  a  ecubject  of  great  importajaee,  Tha 
obaerrer  must  endeaToiir  td  a^^qiiire  the  habit  of  deacribuig  in  wonJa 
Ihe  appcinrajKH^  of  ol'^eets  tm^er  the  micfoacope*  This  is  probably 
not  eo  eaaj  aa  would  at  first  be  wupposed,  although  ujidonbtedly 
mMmj  i>erBOii«  are  able  to  describe  what  they  eee  much  more  correctly, 
and  with  greater  fiacilityp  than  others*  Accuracy  in  deseribiii^ 
microscopical  speeitnens  can  only  he  acquired  by  practice,  and  1 
think  it  a  moet  e^Kcellent  nile  to  take  notes  of  the  appearances  of 
ererr  object  submitted  to  examination.  The  time  is  well  spent,  and 
mncD  of  what  is  io  described  is  retained  in  the  memory.  The  notea 
should  be  abort,  and  should  consist  of  a  simple  etatemeni  of  pointa 
which  have  been  observed,  hif ermines  should  be  carefully  avoided, 
tind  nothing  should  be  stated  without  the  observer  being  thoroughly 
eatifified  of  its  aceuraey.  If  he  is  not  quite  certain  of  any  obaerva- 
tion^  be  ghouM  express  his  doubts,  or  place  a  note  of  interrogation 
after  the  st^atement.  The  u»e  of  indefinite  terms  should  be  avoided 
aa  miicb  a^  possible,  and  whenever  any  particular  woi'd  is  used»  a 
dellnite  mejining  should  be  attached  to  it.  Mach  confusion  baa 
arisen  from  the  use  of  terms  which  have  not  been  well  defined.  Thus, 
th^i  word  ^  ^atmh,^  by  many  authors,  is  applied  to  a  minute  particle 
wb  I  ■  tt  small  spt?clc  even  when  examined  by  tlie  highest 

per  H  to  a  small  body  with  a  perfectly  clear  centre,  and 

'  i  :i  ivf  11.11.  lined  sharp  outline,  which  would  be  more  correetly 
Dod  a  small  *  globule.'  So,  again,  the  term  *  TtwUmle '  has  been 
ad  in  some  ca.ae8  synoinFmowisly  with  *  granule,-  but  it  would 
ilj  be  wrong  to  speak  of  a  small  globule  as  a  molecule.  It 
'to  me  very  desirable  to  reatrict  the  terms  'granule*  and 
•  molecule  *  to  nminto  particles  of  matter  which  exhibit  no  distinct 
gtructurf  when  exaininea  by  the  highest  powers  at  our  disposal,  and 
the  term  '  globule'  to  circular  or  oval  bodies  of  aU  sizes  wni*^h  btive 
i  eh^rr  rrnirc.  with  a  well-thfiw^d  dark  crUlim*  Other  Gxamplcis  of  tbe 
stJy  defined  tenns  might  be  pointed  out.  If  an 
i^e  of  a  term  which  ia  generally  employed  withijoit 
By  detiuiUi  uicaaing  bdbg  attached  to  it,  he  should  describe  at 
length  the  meaning  which  he  asajgna  to  it,  and  should,  of  course,  use 

iio-v  '     ■'  ' 

<plwn  should  always  be  aimed  at,  and  wq 
itjii  i"<  J    iH.it    i^iib  a  little  tn>uble  this  exactness  maybe 

obr  h  the  use  of  a  smiill  nil  mix- r  of  words.    That  appeaamnce 

tjf  :  "lif^b  is  often  aft^?mpted   by  employing  long  useleftt 

lie-.  ii>t  be  too  much  eoiidL*nined.     So,  also,  the  pmctica 

tjf  ^^..,L,     1  ..^  .ciibing  every  object  in  the  field  of  the  micPMCopo 
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withont  the  smallest  knowkJge  of  any  one  of  tWm,  hfks  1''^^'>  *^*** 
cause  of  much  ridicule,  ajni  hoa  brougbt  niiL^roscopie  ol? 
iuto  great  diBrepiit-e.     Some  liuvc  tliooglit  to  gain  the  credit  ■  :       - 
ttccniiit-e  observera  hj  ctirefuily  mt^a^iiriiig  every  oliject  they  &ee  id  | 
every  diametctr,  and  putting  down  in  nnmbers  tkc  result  &  of  Uiib  ttd^ 
l^sdn  ceremony, 

"  Bueh  reports  abow  that  the  author  is  tMnking  more  of  himself  than 
hia  subject.  He  attempta  to  acquire  a  character  of  extreme  tniiiiite- 
neBB  of  ohBervation,  instead  of  Btrivi|ig  to  advance  the  veal  interesta 
of  the  Bcicnce  which  he  professes  to  eenro— and  instead  of  endeavour- 
ing to  eiite  in  tlie  mind  of  the  reader  a  deaire  for  more  eitendtxl 
knowledge  and  a  wish  t^  take  part  in  a  litmilar  investigation,  he 
perpetually  gives  undue  prominenee  to  himself,  He  who  fe**k  a  reai 
love  for  his  subject  will  try  all  he  can  to  enlist  ttthers  in  the  same 
cause ;  he  wiU  try  to  remove  all  difficulties  of  investigatioti,  and  i 
eudeavour  to  expre^  what  he  has  learned  himself,  in  language  v^hich 
ehiijl  be  iutelLigibk  to  all.  A  certaiii  myeterious  air  pervaaing  tho  j 
desorip^on  of  an  observatian^an  evident  desire  to  ooin  new  wondi 
— and  exaggerated  statements  of  the  importance  of  the  facte  ob- 
MFVed,  are  quite  mlspla^oedf  where  all  should  be  clear.  MHiit<1e.  and 
intelligible  to  every  one— and  too  often  show  inditl-  the 

subject   on   the   part  of  the   author,  and  a  want   of   <  n  ion 

towards  unleamcMl  readers.  Nothing,  I  believe,  has  beeu  produi^fivo 
of  so  much  pain  and  sorrow  to  earnest  men  who  have  Jevot^^tl  long 
lives  to  the  prosecution  of  different  branches  of  naiur^  *i:^i^3iicv,  or 
retarded  the  real  progress  of  ecientifits  inquiry,  more  than  that 
affectation  of  precision^  and  minute  verbose  and  poni]  I'  of 

description,  which  has  been  fashionable  am^jng  some  i>  i^ta, 

and  which  pervades  the  writings  of  several  authoritic'^  in  i  rn^  jm per- 
fectly developefl  bniwcih  of  investigation  in  the  present  day.  All  this 
is  mere  pretj^nce,  and  not  real,  earnest,  useful  work — ^distast-i5ful  t-o 
every  scientific  man  and  discouraging  to  every  student.  An  eistreQi# 
minutcnes*  in  description  is  by  no  means  a  proof  of  ai*cunu?y  of 
obfiirvEtian.  In  this  manner  aoienee  bacome«  encuml>ercd  wltJi 
nnnecistiiary  words,,  and  earnest  etudents  as^  often  intimiilatcd  when 
thsy  oommencie  investigations  for  themselves/* 


Rusi,  Smuif  Mildew,  ami  Mould:  an  Jniroduciion  to  ike 
Sludtf  of  Mlvtmcnpic  FuH^u  By  M*  C»  CooiLK.  Lotidon : 
Kobert  Hardwicke- 

Tq£EE  arc  few  persona  poasc^asing  a  mio^o»c^opf?  who  Imvc 
not  cxuniinrd  more  or  less  attentively  the  varioua  fumift  of 
Conuiioii  iiKuiUlsi  wliidi  attnck  our  clieesc,  penrs,  ^.r  ^.-w  j^^d 
filmoflt  every  eatable  thing.     A  vi*ry  nuperiiciiil  ^  mn 

of  these  objects  will  sbow  that  tV  v;inety 

of  (structure,  and  nre  fully  deMT^i  m.     It 

lja*t  '  '    ' 

['Ims  1' 
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itiidroscopic  fungi.  Most  botanists  have  been  aware  of  the 
laboriotis  researches  of  the  llev,  M,  J.  Berkeley,  and  his  de- 
sert ptiona  of  all  forms  of  British  fungi  in  the  last  volumes  of 
Sir  W,  Hooper's  '  Briti&h  Flora/  But  the^se  were  not  aceom- 
panied  with  plates,  Tfie  reseurehes  of  Mr.Curreyj  the  Secre- 
tary of  the  Linnean  Soeiety^  on  microscopic  fungi,  are  also 
well  known;  but  then  he  has  published  no  systematic  work, 
to  which  the  student  of  the  microscopic  forms  of  funj^i  cotik! 
ap|>eaL  Under  these  circumstances  nothing  could  be  more 
welcome  than  an  attempt  to  give  such  an  account  of  the  more 
common  tbrma  of  these  fungi  than  has  been  done  by  Mr,  M-  C. 
Cooke,  in  the  pages  of  our  excellently  conducted  contempo- 
rary>  the  *  Popular  Science  Review,'  An  account  of  the.se 
fungi,  embracing  all  the  famifies  which  are  strictly  micro- 
Bcopie,  has  appeared  from  time  to  time,  with  very  clear  and 
easily  understood  illustrations ;  and  they  have  now  been  col< 
lected  together,  so  as  to  form  an  introduction  to  the  study  of 
microscopic  fungi, 

Mr,  Cooke  has  evidently  studied  his  subject  with  great  dili- 
gence, and  is  perfectly  aware  of  tlie  best  monographs  which 
have  been  published,  both  in  this  coutitry  and  the  Continent* 
As  a  specimen  of  the  style  and  matter  of  the  work>  we  give 
an  extract  from  Mr.  Cooke's  directions  to  the  young  ct>I- 
lector: 

"  HdTiBg  fonnd  a  plant  infected  with  BOme  rust  or  hraud,  and  by 
mciuns  tjf  a  packet  lens  assured  yoursoU"  that  it  i«  mtch,  although  the 
jH>wer  m  insuEicient  to  teli  what  it  ia^  Cijllfct  aa  many  Waves  w^  you 
are  likely  to  require ;  pl4ce  them  flat  one  upon  the  litlier,  to  prevent 
their  eurhng  up  at  the  edges,  should  the  weather  be  hot*  und  yoaraelf 
£kr  from,  home^  and  i&j  them  in  your  box ;  or  if  you  should  take  in 
pj.,  fV„  .  ,  .^^  ^^jj  \^^^  with  stiff  covers,  pUu'e  them  separately  between 
th  (  your  book,  and  they  will  be  in  still  better  ei>nilitii>n,  if  you 

de*.!,^  iv-  ].-ieaer^e  them*  Arjued  at  home  witli  the  resiilts  of  your 
trip*  proceed  at  once  to  lay  them  between  folds  of  blotting-paper, 
erubmit  them  to  a  gentle  preBStuv,  and  ohaDge  the  papers  daily  autil 
yotiT  knaves  are  dry,  not  forgetting  to  keep  a  eerap  of  papi?r  with  each 
f^llection,  stating  date  and  locality,  to  which,  after  microscopical 
cxfuuimition,  the  name  may  be  add@d.  When  thoroughly  dry,  your 
]6aT«!S  may  be  pr^ervad  for  reference  in  old  envelope*,  with  the 
t>artlf?idar8  endorsed  on  the  outside.  Fungi  on  leaYca  will  generally 
m  *^xaaiined  to  the  greatest  advantage  in  the  fresh  state,  but.  if  t*>o 
tni:tch  pn&Bsm'e  19  not  employed  in  the  diTing,  it  vtill  not  be  difficult 
even  m  that  condition  to  make  out  thoir  characteristic  feittu^ss. 
Car«3  mne^t  be  taken,  by  changing  their  position,  that  tnonlds  of  other 
kinds  do  not  establiBn  themt^elves  upon  the  epactmena  in  drying,  or 
that  w!i       ^       *  ''     V  do  not  fall  a  prey  to  £!uroiium  herh^iriarufti. 

**  If  i  r  ■.^  add  these  leairea  to  your  herbarium,  or  to  form 

a  FT  iLii  hJt  thL^m,  ihc^y  should  cn?  mounted  on  whiU*  |^per» 

fir  tie  or  two  leave t^  liy  means  of  thin  |jlue  to  a  paper 

abu-.u ,  ..1  ..;..... -^  square,  on  which  the  name*  date,  and  locahty  may 
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be  written,  and  attaching  saveral  of  theao  jpc-ciew-papers  io  a  larger 
or  ffenua-p^ver,  or  by  devotizig  each  I&rger  paper  to  a  Bpeciee,  Adding 
in  future  otJier  ¥aiietiee»  and  eudosing  ali  the  gpecm^pup^B  of  the 
siune  genufi  within  »  foldad  sheat,  on  wtiieh  the  najne  of  the  gcnns  is 
writteii. 

'*  We  hare  adopted,  for  our  own  herbarium^  the  '  foolscap  *  six^,  A 
sheet  of  paper  re<^ivea  within  ita  fold  the  BpecimetiA  of  a  «iit|;le 
species;  these  are  affixed  to  the  right-hand  page*  when  the  sheet  is 
open,  and  a  smaU  envelope  is  attached  by  iU  Wo&  to  the  same  pag^a 
at  the  bottom,  in  whieb  loose  Hpecimens  are  kept  for  mmuti*  smd. 
special  examination  *  or  as  duplicates.  When  the  sheet  is  folded,  the 
specific  neune  is  written  at  the  right-hand  lower  comer,  or»  what  is 
better,  a  strip  containing  that  name  and  its  number  is  cut  from  s 
copy  of  the  '  Indei^  Fungorom/  kept  for  the  purpoae,  and  g\ttnmed 
in  its  place.  The  remainder  of  thia  page,  which  b  of  white  cartridge 
paper,  is  occupied  with  memonrnda  referring  to  the  speeies  encIoaiS^ 
sketches  of  the  spores,  synonyms,  r<?ferences  to  descriptions,  ^v  All 
the  species -papers  of  ei^eb  genus  are  placed  together  within  a  sh«ei 
of  brown  paper,  half  an  inch  larger  in  each  direction^  with  the  name 
of  the  genus  written  at  the  left-hand  corner.  A  piece  of  millboard, 
the  size  of  the  coverst  when  folded^  separates  eiich  order. 

"  When  a  leaC  or  other  jjortion  of  a  plant,  is  to  be  exajnined  nndi?r 
tho  microscope,  with  the  view  of  determining  the  genus  and  species 
of  its  parasite,  it  may  be  fastened  with  small  pins  to  a  piece  of  sheet 
cork,  two  or  three  inches  square,  and  about  one  eightli  <»f  an  inch  in 
tluokncss,  such  as  used  for  lining  entomolo|fica1  cabineU^  and  so 
placed  nnder  a  Ions  that  it  may  easily  be  bron^t  into  focus,  ami  l;»oth 
nands  left  at  liberty ;  or  a  dissecting  microscope  may  be  u^ed  for  the 
purpose.  From  one  of  the  pustules  the  spores  may  be  removed  on 
the  sharp  point  of  a  penknife,  and  placed  in  a  drop  of  water  on  a  ^Listi 
slide,  A  thin  glass  cover  is  placed  over  the  drop  of  wHt<3n  aJi<f  the 
slide  is  submitted  to  examination*  For  further  aatialnction  it  wtTl 
often  be  fuund  nwessary  to  make  ow^fully  a  thin  section  of  a  ptistnlrt, 
and  pla«^e  tliis  under  the  microscope ,  a  mure  trouMosoitif*  )>iit  nJao 
mueh  more  satisfactoTy  metlniMi*     Befeivace  Uj  the  j\  ■  '^vUl 

socm  determine  the  name  and  position  of  the  fnngUB.  i  it 

b^ngs  to  the  section  to  which  this  volume  is  devote^i. 

**  If  it  is  thunght  desirable  to  mount  the  sport's  as  pi^nrnmciit 
objr-r'^     *i       MS  uo  obstarlp  to  s^T^^       -  '-         'i"      —  'the 

dif!»  ?r>g  of  Aretjtfta,  of  'I  '««?- 

einia  ,  ,Tin    -c  worth  tJj"  ♦>*">i  ind 

only  adopted  giycenij  (h*? 

former,  ii  the  greater  iL...  ^..^^     -     -    ...-^  ^......^  -  -m- 

will  answer  the  purpiise.** 

Nor  let  any  one  suppose  that  tlio  work  of  cxnlaining  the«e 

minute  organiiin»  is  one  of  mere  amusement  alone.     In  tbo 

rery  names  of  ni»t,  smut,  mildew,  and  moubl,  we  hare  ^ug* 

l^teil  to  un  the  defitmction  uf  onr  forcBts  and  the  losa  of  our 

rCTopH;  and  thtf  ntudrnt  nf  ihrsc  forms  will  fiiul  tbrit  it  is  iiidy 


to  r 
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mtb  Feo^ard  to  ihoee  attacking  men  and  animals;  and  it  is 
now  well  iinden&tocMl  that  some  of  the  most  inveterate  forms 
of  disense  amongst  the  mammalia  are  dependent  on  the  at- 
tacks of  minuta  fungi.  So  analogous  are  the  diseases  pro- 
duced in  plants  and  animals  by  the  attacks  of  fungi,  that 
some  speculators  have  not  hesitated  to  aMrm  their  belief  in 
the  fungoid  nature  of  the  poison  germs  which  produce  the 
more  alarming  contaorious  diseased  that  afflict  mankind.  It 
18  only  by  the  aid  of  the  mieroseopej  and  the  suggestions  of 
such  theories  as  the  above,  that  we  can  ever  eitpect  to  make 
out  the  nature  of  those  poisons  which,  generated  in  one  body 
and  conveyed  to  another,  produce  such  terrible  destruction 
of  our  race.  Wherever  the  truth  lies^  it  cannot  be  deterraijied 
but  by  an  accurate  observation  of  facts ;  and  as  these  facts 
cannot  be  made  visible  to  the  naked  eye,  to  the  microscope 
we  must  look  for  unfolding  these  great  mysteries  of  our  lives* 
Mr,  Cooke  does  not,  however,  dwell  on  the  forms  of  fungi 
which  attack  the  human  body.  This  is  less  to  be  regretted, 
aa  the  fiubject,  as  far  as  it  was  understood,  has  been  illus- 
trated by  Robin  and  Kucbenmeister,  The  work  of  the  Inst- 
named  author  has  been  translated  into  English  and  published 
by  the  Sydenham  Society;  \Ve  give  another  example  of  Mr, 
Cookers  hook  in  the  description  of  a  very  common  form  of 
fungus  occurring  on  a  very  common  plant,  and  which  CTiables 
any  person  with  a  microscope  to  take  a  peep  at  the  field  of 
research  comprehended  in  Mr*  Cookers  volume : 

**  What  is  the  orternoJ  apnefu-iLnc*?  j^rc'sented  by  the  *  white  ntst ' 
of  cabbngeB*  and  allied  crui>iferou»  plants,  is  soon  told.  Bnring  eiim> 
nier  and  autumn  it  oo^upicss  tha  surface  of  the  leaves  and  ateniB  of  the 
»hephtfrd's  purse  [Capselln  butsa-pGuiofig)^  with  elonmitt^d  narrow 
white  ep^ta  lik^  strcaica  of  whitewash,  and  later  in  the  seaBon  the 
leavc^a  of  cauliflowera  and  cahbagea  become  omannintcd  with  aimilar 
|>atcheHt  arranged  in  a  circular  maiuier,  formings  apota  as  large  aa  a 
ftixpeiioe.  Wht^njver  theeni  spot*  appear,  the  plant  ib  more  or  leas  de- 
fcrtDfidj  RwoUfU,  or  bUaterttd,  even  before  the  paraeito  makes  it» 
j|ppGfir?iiit*e  at  the  aui-face.  These  white  pustules  have  a  Tirgretative 
BTBtem  of  rainifying  t breads  which  traverse  the  Intemai  portion  of 
tbe  plantji*  on  wbicb  tbey  are  found  ;  these  threade  oomtitiite  what  is 
termed  the  mijt'elittni.  Not  only  when  the  phmt  is  deformed  and 
ewolleJi  with  its  undeveloped  parasite  do  we  meet  with  the  threads  of 
myeeliujtt  in  ite  internal  structure,  but  also  in  apparently  beidtJiy 
i>ortion«  of  the  phmt,  far  removed  from  the  evidently  infectecl  tfjoti 
_Th(t«e  threada  are  tmeqnoJ  in  thickness,  mueb  branebed,  and  often 
"l  thick  gelatmoui  walk  filled  with  a  colourless  fluid.  Tliey  creep 
liondy  along  the  intercelluiar  passages,  and  are  pr*:pvidt.'d  with 
ot«rf  "  •  :  ]  Mj  ill  the  form  of  straigbt  thread -like  tubes,  swollen 
Ht  '  globular  vesicles.     These  threads  do  not  excr'^d  in 

:    of    the  myoelium   which    1  tears   them.      Th*? 
^'ilt«  in  their  interior  with  tli*.'  inyeeUtim.  and 
lix  liituj  the  eame  fluid,  whieh  at  length  l:»ocome»  iii'^n' 
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WAtanr«  and  the  tertnltial  ^eeiclea  have  their  wmlls  tHcken^.  bq  ga  to* 
resetublf?,  on  a  casual  observjirtion,  granuleB  of  Btsirch.  Dr.  d^  Bary  | 
OOnodT-ea  that  these  appendages  Berve  a  similar  purpoiie  to  thai 
tendrils  or  aacktjrs  of  climbing  phanerogamic  plauta;  L€.  to  fii  thd^ 
mjcoUum  to  the  cella  which  are  to  iupply  thi5  parasite  with  nouriah^ 
ment.  A  a  theati  appemla^^  are  alwaje  present,  it  is  easy  to  discorerJ 
the  mjoaliuEn  wherever  it  enita  among  the  tissuea  ox  an  affeoted^i 
plant. 

'*  The  white  pustulea  ah-eadj  alladed  to  eontoin  the  fruit  of  th« 
paraaiUv    Bimdles  of  clavate  or  club-shaped  tubes  are  produced  wpon  i 
the  mjcehufu  beneath  the  epidermis  of  the  infest-i^d  plant,  forming  ai 
little  tuft  or  cushion,  with  each  tii>>e  producing  at  itn  apex  repn>duc- 
tive  eeUa,  designated  *  conidia/     These  conidia  appear  to  be  produce^  j 
in  the  following  manner  :^The  tips  of  the  elavate  tubea 
them  in  fluce<?aaiOD,     At  firtt  &  septmn,  or  partition,  diridea  &om  tha'l 
lower  portion  of  the  tube  a  conioium  cell  i  this  becomes  canatricted  * 
at  the  septum  and  as8imi*?«  a  spberiral  shape,  at  length  on!j  atla£-bel  ' 
by  a  abort  naiTow  neek*     Benenth  this  again  the  same  proceaa  is  re- 
peated to  form  another  and  another  conidium  in  Bneec«aaioii,  tinti!  a 
bejui'like  string  of  conidia  surm*:iunt  each  of  the  tuljtos  from  which 
thej  are  produced.     At  length  the  distended  epidomiis  above  is  no 
longer  able  to  hear  the  pressure  of  the  muas  of  engendered  coniiiia 
within,  and  ia  rupturtKl  irregularlj»  so  that  the  eonidia.  casUj  eep&rat- 
ing  from  each  other  at  the  narrow  nock,  make  their  escnp^ 

**  As  long  since  as  1807  M.  Prevost  described  th*'  ,  or 

moving  aporea^  of  these  conidia,  and  his  observations  ^^i  iiKtil 

by  Dr.  de  Bary  three  years  since,  and  are  now  adverts  t<j  by  him  agaia 
in  further  confirmation*  If  the  conidia  (white  sphericfil  bodii«  ejeotcjd  ' 
from  the  pustules  of  the  *  white  rust*)  are  sowu  in  a  drop  *jf  iwat«<r 
on  a  glaaa  slide,  lieing  careful  to  immerae  them  entirely,  they  will 
rapifUy  absorb  the  water  and  sweU^  soon  afterwards  a  lai'ge  and 
ol>tuBe  papilla^  resembling  the  neck  of  a  bottle,  is  pruduetnl  nt  one  of 
the  extremities.  At  first  vacuoles  are  formed  in  the  contA-nte  t>f  each 
conidium;  as  these  diaap}iear,  the  whole  prt>topl&8m  (gnutidar  suh-^ 
etanee  filling  the  conidium)  beconiea  separated  by  very  lino  iim-w  of 
demarcation  into  frT:>m  five  to  eight  polyai^drie  portions^  each  with  a 
faintly  colotired  vacuole  in  the  centre.  These  t^ortioti-^ 
*im*por&t.  Some  minutes  after  the  internal  div 
and  makes  itself  an  opening,  throtigh  which  tb> 
otie  by  one,  without  giving  any  signs  of  nii>venictn.  > 
Thf»y  takii  a  flat  tiiscJike  or  lenticular  f*irm.  nnd  f^fm 
ibbaut  the  opening,  whytiee  they  have  b< 
mJMfH,  Bm>n,  however*  thoy  b*»k''i'*  t^^  ^no^i 
selveWr  and  by  rneana  of  thrs.  TL.iviitH' 

the  KoojKpures  disenirricre  tl.  it  oach  *■ 

broken  up,  and  eu.  '  ■•■  \i'     vi 

**Tlie  free  aoofei'  :  .1  r.  ■  ••.  .r.;  ...^ 
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beir  Artificial  generation  is  rorj  tmcesrtain.    This  Little  cx- 

Kit  IB  &  Terj  simple  smd  uistructiye  one,  and  may  be  per- 

ne^  hj  any  one  who  will  take  the  trouble  to  follow  out  tbeee 
instruction  h/' 

But  the  most  useful  part  of  tbis  volume  to  the  advanced 
student  is  an  appendix ^  iu  which  the  author  grires  a  clasaifica- 
tioo  and  scientific  description  of  the  funo:i  which  have  been 
more  generally  alluded  to  in  the  previous  pages  of  the  work. 
For  those  who  have  not  their  hands  alreatiy  full  of  work,  and 
prepared  to  strike  into  a  new  fields  we  promise  them  a  mine 
of  interest  in  Mr,  Cooke's  pages,  and  a  world  of  undiscovered 
beauties  to  work  in. 


A  Treatise  fM  the  Constmcthnf  Pf'oper  U»e,  and  CapubiiUies 
of  Smith,  Becks  ^^^  Beci^s  Achromatic  Microscope.  By 
KjCBAitii  Bece.     London  :  Van  Voorst. 

It  is  not  often  that  the  makers  of  scientific  instruments 
are  the  most  skilful  exponents  of  the  principles  of  their 
structure  or  the  authors  of  discoveries  made  by  their  use, 
NcvcrthclesSj  many  departments  of  practical  science  afford 
exceptions  to  the  nde^none  more  so  than  the  inventor*  and 
mnVers  of  improvements  in  the  microscopej  and  every  micro- 
scopist  will  recollect  that  Joseph  Jackson  Lister,  after  he 
had  overcome  the  difficulties  of  making  a  compound  achro- 
matic microscope,  set  to  work  to  make  observations  there- 
with, and  produced  a  series  of  highly  interesting  observations, 
which  were  published  in  the  '  Pliilosophical  Transact ious^'  on 
some  of  the  lower  forms  of  Tunicated  Molluscs,  It  may  not 
be  generally  known  that,  so  little  was  the  microscope  appre- 
ciated as  an  instrument  of  research  by  those  who  conducted 
tlic  busineas  of  the  Royal  Society  in  1838^  that  when  Joseph 
Jackson  Lister  sent  his  first  great  paper  to  that  society,  on 
the  construction  of  achromatic  glasses^  and  accompanied 
it  with  various  observations  on  the  mechanical  parts  of 
the  instrument;  and  the  paper  was  sent  back  to  him  on  this 
account,  with  a  request  thatj  as  the  microscope  wasj  after  all,  a 
mere  toy,  he  wouhl  omit  any  reference  to  what  he  considered 
mechanical  improvements*  In  this  fact  we  see  how  danger- 
ous it  might  be  to  coiiitnit  the  interests  of  science  to  any 
select  body  of  men,  and  tliat  it  is  only  in  the  perfect  freedom 
of  voluntary  association  that  science  can  progress.  The 
Microftcopicjtl  Society  was  shortly  after  founded^  one  of  the 
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great  objects  of  which  was  to  cultivate  those  scientific  re- 
searches by  which  this  '*  mere  toy^*  of  the  Roval  Society 
might  be  made  available  for  the  profound  scientific  researches 
fur  which  it  was  adapted,  Oae  of  the  indirect  results  of  the 
rejection  of  the  Royal  Society  of  Mr*  Lister's  practical  «iig- 
gestioDS  was  liis  couuection  as  friend  and  adviser  of  certiitD 
microscope- makers  in  London*  From  these  houses  have 
issued  the  most  perfect  microscopes  that  have  been  constructed , 
in  accordance  with  Mr.  Lister^s  principles-  No  one  of  these' 
bouses  has  been  more  distiufniished  than  that  of  Smttli, 
Back,  and  Beck,  and  in  Mr.  Richard  Beck,  the  author  of  the 
present  volume,  we  have  a  remarkable  instance  of  the  combi- 
nation of  the  finished  mechanician  and  accomplished  observer. 
Previous,  however^  to  Mr.  Beck  entering  the  field  as  an 
author,  the  late  Mr*  Andrew  Ross,  the  founder  of  one  of  our 
great  microscope- making  houses,  had  written  a  valuable  work 
on  the  physical  principles  involved  in  the  maimfacture  and 
in  the  structure  of  the  microscope.  This  work  originally 
appeared  as  an  article  in  the  '  Penny  Cyclopiediai'  and  may 
claim  priority  over  all  the  works  that  have  been  devoted  to 
the  history  and  structure  of  the  microscope  during  the  laat 
quarter  of  a  century; 

The  present  work  is  not  intended  to  serve  its  a  history  of 
the  mannfacturc  of  microscopes  or  of  microscopic  observa- 
tions of  optical  principles-    But  it  gives  an  accurate  account  of 
the  structure  and  capabilities  of  Smith  and  Beck's  instruments. 
It  is  hardly  necessary  that  wc  should  say  that  whatever  the 
microscope  demands  for  its  intelligent  and  succcshful  applit^a- 
tion    is   pronded    by    this    establish  ment,   hence   this  work 
becomes  a  most  uiveful  text-l>ook  to  all  who  are  seeking  for 
the  beat  means  of  eonductiiig  microscopic  researches.     Thei 
work  cotusists  of  a  detailed  account  of  the  various  parts  of  J 
which  a  microscope  is  composed,  and  commences  with  a 
description  of  first-  and  second-claitH  achromatic  micro»copc»* 
All  the  apparatus  for  the  working  of  such  microacopeat  is 
described^  and  is  followed  by  plain  directimis  for  the  u»e  of  the . 
microscope.    These  directions  include  remurkaon  the  various j 
k  nds  of  illumination,  and  the  apparatua  wliicb  have  beiinl 
invented  for  assisting  illumination.    In  the  remarks  made  by 
Mr,  Beck  on  illumination  rcfcrcnw  is  made  to  the  use  of  test* 
objects  for  irieaMuriiig  both  the  dcliiung  power  of  thr  ■  t  -  -*_ 
fflaasfiti  and  the  means  of  illumination  cmploved.     W 
instrument-  '  " 

fuL     A  eoi.  r 

tlir  »4nbject  lit   inflixnr.vii  i  ihr  mu 

apparatus  required  1^  i  I      Mr    \  i 
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microscope  is  then  described,  and  the  principle  of  its  con- 
struction defended  against  the  attacks  of  those  who  are  in 
favour  of  the  old  monocular  form  of  instrument.  The  in- 
creased demand  for  binocular  instruments  seems  to  indicate 
that  the  old  arrangement  is  doomed.  Men  of  fifty,  who  have 
for  thirty  years  used  the  monocular  instrument,  may  repudiate 
the  more  recent  instrument,  but  as  long  as  the  fact  remains 
than  men  see  better  with  two  eyes  than  one  so  long  will  it 
happen  that  those  who  have  once  appreciated  the  advantages 
of  a  binocular  microscope  will  not  think  of  going  back  to  the 
instrument  which  only  allows  the  use  of  one  eye. 

After  describing  first-class  instruments,  Mr.  Beck  then 
gives  an  account  of  the  third-  and  fourth-class  instruments. 
Most  persons  are  aware  of  the  nature  of  the  instruments 
which,  under  the  name  of  the  Popular,  Universal,  and  Edu- 
cational Microscopes,  have  been  manufactured  by  Messrs. 
Smith  and  Beck.  The  work  finishes  by  a  chapter  on  the 
instruments  and  materials  used  in  mounting  objects. 

To  those  who  are  the  fortunate  possessors  of  one  of  Smith 
and  Beck's  first-class  compound  achromatic  instruments  this 
volume  will  be  found  exceedingly  useful  in  enabling  them  to 
understand  the  applications  and  capabilities  of  their  instru- 
ment. To  all  interested  in  the  structure  of  the  microscope 
this  volume,  giving  an  account  of  the  actual  work  of  one  of 
those  great  houses  to  which  Mr.  Lister  has  succeeded  in 
giving  something  of  the  reputation  of  his  own  great  name, 
will  be  found  to  contain  a  vast  amount  of  useful  and  interest- 
ing matter. 

The  work  is  published  in  large  octavo,  and  is  illustrated 
with  twenty-eight  most  beautifully  executed  plates.  Most  of 
these  are  devoted  to  the  illustration  of  the  apparatus  described, 
but  some  of  the  plates  are  devoted  to  the  illustration  of  test- 
objects.  Some  of  these  are  remarkable  for  the  faithful 
manner  in  which  microscopic  structure  is  depicted.  We 
would  especially  refer  to  the  beautiful  drawing  of  the  tarsus 
of  the  Tegenaria  atrica,  a  very  common  form  of  spider,  in 
which  the  various  minute  hairs  covering  this  organ  are  given 
in  the  most  complete  and  accurate  manner.  The  figure,  again, 
of  Arachnoidiscus  Japonica,  a  beautiful  diatom  first  found  in 
sea-weed  from  Japan,  is  quite  an  achievement  in  illustration, 
and  seems  to  indicate  the  importance  of  giving  difierent 
aspects  of  even  minute  objects  like  diatoms.  There  is  also  a 
beautiful  plate  of  Polycistina  on  a  dark  ground,  and  another 
of  polarized  objects,  all  instructive  in  relation  to  the  use  of 
the  microscope,  and  suggestive  of  the  way  in  which  micro- 
scopic objects  may  be  represented. 
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Bardwicke's  Science  GoBsip :  a  Monthly  Mtdium  of  Inttrehange 
and  Gosnpf  for  Students  and  Lovers  of  Nature,     LoQdon* 

0]*iE  of  the  ^eat  means  of  diffusing  a  knowledge  of  na- 
tural objects  and  natural  laws  is  a  sound  and  cheap  acientiBc 
literature*  With  regard  to  the  great  mass  of  cheap  lite- 
rature, it  costs  little  enough,  but  then  on  scientific  sub- 
jects it  is  frequently  unsound  and  mischievous.  It  may  be 
very  amusing  to  those  who  read  only  for  amusement  to  have 
natural  facts  served  up  in  a  funny  way,  but  for  the  purposes 
of  instruction  such  literature  is  positively  injurious.  It  is 
on  this  account  that  we  most  cordially  welcome  ^  Hardwicke'a 
Science  Gossip/  Tlie  contents  of  the  work,  a^  far  aa  it  has 
proceeded^  are  full  of  interest^  and  the  articles  arc  written  in 
a  style  to  be  understood  by  the  most  uninstructcd  in  the  great 
natural  facts  of  the  world  in  which  they  live.  All  brunches 
of  acieucc  are  contemplated  in  this  journal,  but  its  contribu- 
tions are  mainly  derived  from  those  who  are  devoted  to  the 
study  of  natural  history*  Microscopic  subjects  are  not  neg- 
lected, and  there  are  several  interesting  communications  by 
microscopical  students*  Wo  commend  this  new  jonrtia!  most 
heartily^  first  to  our  readers^  who  will  all  be  interested  in  its 
contents,  and  next  to  that  large  class  of  young  [jcj'sons  who, 
with  literary  tastes  and  leisure^  are  anxious  to  utilise  tlieir 
knowledge,  Miscellaneous  reading  is  seldom  prohtablei  how- 
ever amusing*  Let  any  one  have  a  pursuit,  whether  tt  be 
botany >  zoologyj  astmnomy,  or  the  microscope,  or  all  the»e 
combined,  he  will  find  his  reading  turned  to  a  purpose^  and  in 
the  course  of  time  will  feel  that  the  world  is  wiser  and  better 
for  the  improvement  he  has  made  of  his  opportunitie:*. 

'  Science  Gossip'  is  capitally  illustrated,  contains  In  i 
four  pages  of  large  octavo  letterpress,  with  double  colu»..,.>, 
and  is  published  monthly  at  the  low  price  of  fourpence*   It  m 
really  the  cheapest  scientific  journal  that  has  yet  been  pub- 
lishcd. 
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GEKMANY.— Siebold^s   und   Kolliker^s    Zeitfchrift— The 

third  part  for  the  year  of  thisi  most  vahiable  and  interestiog 
journal  hais  juat  been  received  in  England,  having  a[jpeared 
rather  hite,  The  first  paper  it  contains  is  entitled  '*  Hesearches 
on  the  Sd^rotic  af  Fishes**  by  Theodore  Langhans^  and  is 
iUustrated  by  two  finely  executed  plates.  The  paper  appears 
to  be  the  result  of  a  most  complete  and  extensive  series  of 
observations  ejttended  through  a  vast  variety  of  forms  of 
fishes.  The  author  treatsj  in  partieuiarj  of  the  histology 
aud  minute  structure  of  the  fibrous  capsule  of  the  eye*  Doc- 
tors llerniann  and  Leonard  Landois  contribute  a  most  valuable 
paper  "  On  the  Hisiological  ElemenU  of  the  Bodies  of  Insects/* 
iu  which  they  point  out  the  distribution  of  the  various 
tissues  entering  into  the  composition  of  the  inseef  s  organism. 
Elias  Air'  \  sends  some  "  Contrihidions  to  the  Knowledge 

of  the  (''■'•  ^  s"  which  are  of  some  interest.  The  genera 
whi(?b  he  particularly  makes  the  subjects  of  his  remarks^  are 
Fabrieia,  Syllia,  and  Spserodorumj  and  also  a  new  genus  and 
speciesj  MicrophthalmUB  Sezeikowiiy  which  he  describes ;  two 
platei*  accotnpany  this  paper.  Perhaps  that  which  will  most 
interest  the  readers  of  our  Journal  is  the  last^  by  Dr.  Ernst 
Htickell,  *^0n  the Sarcade-bodies  ofiheWdzopods/'  Dr.  Hockell 
gives  a  very  masterly  exposition  of  the  views  now  entertained 
with  regard  to  "  iarcode,- ^  und  advances  his  own  opinion  on 
the  question.  The  nature  of  sarcodCi  and  its  modifications 
iu  tlic  various  parts  and  in  various  forms  of  the  Protoaoa^  is  sat 
forth  in  twenty*one  concise  statements,  which  are  remarked 
upon  in  succeeding  pages*  A  coloured  plate,  weil  executedj 
ill  list  rates  this  paper* 

MuEar's  Archiv* — No  issue  of  this  journal  has  been  reeeived 
by  nn  since  February,  1865. 

Mas  Schaltze's  Archiv.^-The  second  number  of  this  jourmU, 
which  y^m  so  well  mauguratcd  last  May,  has  not  yet  appeared. 
Our  Continental  brethren  do  not  allow  their  meditation*  and 
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reflectiona  to  be  haunted  by  any  anticipations  of  the  quarter* 
day;  they  calraly  wait  till  their  ineUnations  tend  in  the 
direction  of  puljli cation • 

Studien  deg  Fhysiologisohen  Inititnta  ni  Breslatu  —  Thii 
Jniinml,  of  whicli  we  hiivo  tlie  third  n timber  before  Us,  19 
editetl  by  Profesaor  Dr*  Rudolf  npideiihaiu*  It  contaiuj*  soirtR 
valuable  papers  on  human  physiology  iitid  histology,  as  well  as 
others  on  co in  parativ^e  physiology*  *^  Anatomical  lienearckeit 
on  a  Htmum  Emh}yoof2H — 30  Days^^  is  the  title  of  u  paper 
by  Dr.  W.  Waldeyer,  who  also  contributes  a  memoir  -*  Ou  ihe 
Aim  torn  If  and  Physmhgy  of  the  Ltfmphatic  hearts  of  Rana  and 
E  m  jjs  Eli  ropdia .  * ' 

^  Wiirzburger  Nattirwi^seiischaltlicbe  Zeitsohrift,— Professor 
Kcilliker  has  poblisbed  in  this  journal  some  observations  made 
by  him  upon  the  histology  of  the  If}drozoa  and  Ctcnophora 
in  the  Firth  of  Clytlc,  In  these  animals  he  dis^  "  ^  es 
three  kinds  of  connective  tissue*     One  forms  the  ti  )f 

the  hydroid  polyps,  and  all  the  solid  tentacles  of  the  MtduMt?* 
It  pre&ents  the  appearance  of  a  series  of  eel b  {mtijiC4tiar  etiilsot 
Keferstein)  occupying  tlie  axis  of  the  tentacle.  These  eellii 
|x>sscss  no  contractility  ;  at  least,  tbc  tentacles  of  the  ^i^i^oidiKr 
and  Trachynernidte  which  present  this  structure  urc  ri^d. 
The  contractile  tentacles  owe  their  contrMetihty  to  a  mnsKMiIaF 
layer  situated  between  the  cellular  axis  and  the  external  epi* 
tbeliutiK     This  eel  hilar   axis  is    only    a  1'  re    of  the 

iutcrnal  epithelium  which    Hues  the    dif^t-  Itv     Hr- 

droids)  or  the  marginal  canal   (Medu,<ii»).     It  pru  i^ 

as  an  elaatie  organ  antagonistic  to  the  musctdar  h^y  ..  *  .i€ 
second  kind  of  eoniiectivc  tissue  is  a  substance  destitute  of 
cells,  which  f(»rms  the  undirella  of  all  tl);  '     "'    '      i*, 

ineludin*^  the  gelatinous  suhstanee  of  the  .  ! 

eovering-laminn:*  of  the  Siplionophora*     Sumi :  >• 

stauee  is  entirely  ho mo;^e neons,  sometimes  it  1  y 

numerous  librcHi  very  like  the  elastic  fibre*.     In  m^  t% 

the!«e  fibres  are  attaehed  tci  a  membnine  capable  o\  ^.^  .*.v*  *•*, 
plncrd  beneath  the  epithelium  of  the  convex  surfai?e  of  the 

umbrtdla.     Tl      "     /  '  '  '  %. 

»t?<nee,  with  '  1* 


lu  t!«>nneetion  vifjlh  tln^ 
the  very  valuable  worli   - ' 
in^  out,  and  which  t 


uj 


hiivioiogy  i$(   ihc    Prutoaou    ktaa    bi<i- 


I  ilv    tlllM* 


QUARTERLY  CHRONICLE.  279 

trated,  and  succeeding  numbers  will  complete  the  histology 
of  the  animal  kingdom,  giving  observers  something  like  a 
starting-point  from  which  to  commence  their  labours,  and  a 
standard  round  which  to  range  themselves  when  entering  on 
this  field. 

Wiegioann's  Archiv  for  18C5  contains,  amongst  other  papers 
of  interest  to  microscopists,  a  valuable  essay  by  Dr.  Khron, 
on  the  male  generative  organs  of  Phalangium,  Some  inter- 
esting facts  bearing  upon  the  homologies  of  male  and  female 
reproductive  glands  are  brought  forward. 

FRANCE. — Comptes  Rendus.— This  publication  appears  to 
have  been  particularly  destitute  during  the  past  quarter  of 
any  papers  of  special  interest  to  microscopists ;  as  also  does 
the— 

Annales  des  Sciences  Natnrelles.— ^I.  Hesse,  however,  con- 
tributes some  accounts  of  his  "  Investigations  on  New  or  Rare 
Crustacea  of  the  French  Coasts,'  one  of  which,  Notoptero- 
phorus  BombyXy  is  found  parasitic  in  the  interior  of  Phallusia 
intestinalis, 

ENGLAND. — Annals  of  Natural  History.— We  cannot  but 
regret  that  we  are  not  able  to  place  some  record  of  the  work 
of  those  leaders  of  zoological  inquiries,  the  Scandinavian 
naturalists,  in  the  pages  of  our  chronicle.  But  it  seems  that 
no  journals  are  published  by  them,  excepting  the  annual  pro- 
ceedings of  their  scientific  academies.  We  may,  however, 
draw  attention  to  two  papers  by  Dr.  Otto  Morch,  of  Copen- 
hagen, which  appeared  in  the  August  number  of  the  ^  Annals.^ 
The  first  is  on  the  ^^  Homology  of  the  Buccal  Parts  of  the 
MoUusca/'  the  second  on  the  "  Operculum  and  its  Mantle/' 
Though  not  strictly  microscopical  in  their  nature,  these  papers 
are  of  such  interest  and  value  that  wc  cannot  lose  the  oppor- 
tunity of  drawing  the  attention  of  the  reader  to  them. 

In  the  same  number  Professor  Gulliver  has  a  paper  on  the 
raphides  of  Vitacete,  an  order  which  stands,  lineally,  in  the 
centre  of  Professor  Lindlcy's  Berbcral  Alliance  of  seven 
orders,  and  with  the  affinities  thus  indicated  in  the  "  Vege- 
table Kingdom  /' 

Araliacea. 

Berberidaceae. — Vitace/e. — Pittosporaceae. 

Rhamnacea, 

Professor  Gulliver  arrives  at  remarkable  results.  After 
having  examined  numerous  specimens  of  all  the  allies  and 
relations  of  the  central  order,  he  finds  them  devoid  of  raphides; 
while  in  every  instance  of  the  many  species  which  he  has  ex- 
amined of  that  central  order — Yitacese — ^he  has  always  found 
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an  abundance  of  rapbidea.  Hence  be  concludes  ttiat  this  ia 
as  good  an  example  of  a  rapbis-bearing  order  among  exotic 
Exogens  as  Bfdsaminacea;^  Otia^raceoL^  and  Galiace^Ei  ai^ 
instances  in  our  native  plants  of  that  class. 

And  tins  is  not  the  onlj  interesting  fact,  for  he  shows  thst 
Leea  is  truly  a  rapbis- bearing  genus,  Thus^  it  still  further 
proves  its  true  affinity  with  the  orderj  and  gives  evidence  of 
tbe  perspicacity  of  Lindley  in  retaining  Leea  under  Vitaceae, 
notwithstanding  tbe  opinions  to  the  contrary  of  Von  Martins 
and  other  eminent  botanists. 

Surely  sucb  proofs  of  the  importance  of  raphidcs  and  their 
organic  vesicles  as  natural  characters  aObrd  good  illustration 
of  Dr,  Lank  ester's  remarks  in  the  *  Quart*  Jonm.  Mic-  Soc,* 
for  J  an  .J  18$4j  concerning  tbe  necessity  for  further  research 
into  the  minute  detaUs  of  the  cell-life  of  the  memhers  of  tlie 
vegetable  kingdom,  and  of  the  great  value  of  microscopic 
observations  in  this  direction*  We  may  now  hope  thai 
systemati&ts  will  perceive  the  necessity  of  mure  attention  in 
future  to  this  interesting  and  important  subject. 

Professor  William  King,  who  has  lately  excitcJ  Dr.  Carpen- 
ter's ire  by  dariug  to  doubt  that  Eo'oon  Cimaden^e  is  an 
organic  phenomenon,  replies  in  tlie  same  number  of  the 
'  Annals '  very  amply  to  a  counter- ctiargc  of  inaccaracy,  re- 
newed by  Dr.  Carpenter,  The  matter  under  discussion  i*  tlus 
*'  Hhioiaffy  of  two  spedmcm  nf  Rkyjieopora  6V^  " 

Professor  King  contends^  aa  be  did  some  years  sinc«  ic 

shells  of  these  Brachiopods  ^V2  perforate..  Dr.  ("arpenter,  on 
the  other  baud,  says  that  they  are  merely  punctate,  and  in 
the  columns  of  tbe  'Reader'  has  (so  says  Professor  King) 
attacked  his  opponent  with  per^onnUtics*  Thus  stands  the 
matter  at  present.  It  seems  straTige  that  a  decision  cannot 
be  arrived  at  aa  regards  a  matter  of  fact ;  but  we  have  seen  it 
so  before. 

In  the  July  number  that  most  valued  and  indcfatigahia 
Nestor  of  botanists^  Dr.  Greville,  tlescribes  some  new  genera 
and  species  of  those  little  plants,  his  researebes  on  which  have 
contributed  so  much  to  the  reputation  of  the  *  Transactions  of 
the  Microscopical  Society  of  T>ondnn/' 

The  «p'  'ti  Palmt 

Antfrhntf  nm^  Amp\ 

The  Hev.  W,  A.  Leigiiton,  B.A.^  communicates  j 
the  gland  of  the  phyllodium  of  Ava^la  tmi/fiit'  ^ 
baa  carefully  investigated  by  means  of  the  mi^ 
fftatcsi  that  ^'  !'  V  '     ^ 

floral  wborls^ 
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as  from  their  extreme  transparency  the  cellular  tiaau©  and  the 
apiral  vessels  are  diatioctly  displayed,  without  any  di&aectioii 
or  other  preparation  than  being  placed  in  a  drop  of  water. 

Messrs,  Parker^  Jones,  and  Brady,  conclude  their  essay 
on  the  '*  Nomenclature  of  the  Formmnijera "  in  the  ftame 
nunilier  (July)*  Tliere  is  also  a  paper  "On  the  Freseiiee 
uj  cert  at  u  Secret  int/  Orf/ans  in  Nematoidea^'  by  Alexander 
Macalister,  of  the  Koyal  College  of  Surgeons  of  IreJandj 
which  is  of  particular  interest  as  appearing  at  the  same 
time  as  the  valuable  paper  of  Mr.  Charlton  Bastian  on  the 
Keraatoids,  which  we  ©hall  notice  below.  Four  series  of 
glandular  organs  have  been  already  described  in  ditterent 
Neniatoid^^  aud  Mr,  Macalister  now  describes  an  apparatus 
which  is  entitled  to  rank  m  a  fifth  kind  of  secreting  organ^ 
M^parate  in  fuuetion  from  any  of  tho^c  at  present  known. 
Those  already  recognised  are — 1st,  the  salivary  eieca  of 
Gnaihmtoma  and  Sirongytits  ;  Snd,  the  glandular  walls  of  the 
€Esopbogus  of  Ascarkj  described  by  Cloquet ;  3rd,  the  intes- 
tiual  c:eea  conimou  in  many  species;  and  4th  and  last,  omit- 
ting the  reproductive  glandsj  the  curious  tubular  organ 
described  by  Sicbold  in  the  Strongi/ftis  miricularis  and  others, 
opening  near  the  middle  of  the  body  on  the  ventral  aspect. 
To  tliese  four  it  is  proposed  by  the  author  to  add  a  group  of 
organs  which  he  has  discovered  in  the  AscartB  dadylurh^  Rnd, 
a  email  white  entozoou,  iuFestiug  in  enormous  quantities  the 
large  intestines  of  Test  tula  (/ntea.  The  glands  are  four  ovate 
or  pyriform  bodies,  attached  to  the  inferior  portion  of  the 
inte.<iiK%  just  at  the  poiut  where  there  is  a  constriction  which 
separates  a  dikited  portion  from  a  small  narrow  rectum.  The 
bcKlies  are  evidently  glandular;  but  Mr.  Macalister  is  at  a 
loss  to  find  their  homologues  in  other  invertebrates,  and  con- 
jeetures  that  they  may  form  a  renal  apparatus.  Be  this  as  it 
may,  in  the  aquatic  larva  of  a  dipterous  insect,  the  Coreihra 
piumkorniif,  are  to  be  found  four  long  eiecal  tubes,  of 
glandular  structure,  in  an  c:tactly  similar  position,  attached  to 
the  wall  of  the  intestine  and  opening  into  it.  These  also  may 
not  improbably  be  renal  organs;  and  we  would  just  draw 
attention  to  the  similarity  existing  between  these  bodies  (at 
pru^seut  imperfectly  described)  and  tiioso  diseovered  by  Mr. 
Macalister, 

Professor  Gulliver,  whose  continued  observations  on  raphides 
we  have  chronicled  above>  has  also  some  interesting  notes  on 
the  pollen-grains  of  various  species  of  Ranunculus.  His 
observations  are  thus  stated  i — R.  mirictmim^  pollen-grains 
round  and  smooth,  and  ^^nth  of  an  inch  in  dianieter.  R. 
acriSt  pollen  ^grains  round  and  smooth  j  and  rh>^b  of  an  inch 
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ill  diaracter.     R.  repetiif,  rouud  ami  smootli.  tli  of  an' 

inch  in  diameter,    H.  hulbmuHt  ro;rrKl  aiul  &ik.  -id  -nS^t 

of  an  iucli  in  diaoititer.  R,  kirsutuifj  pollen-graius  siiioot!u:sL, 
with  threti  depressed  snars,  and  ~r^l*  "t  au  iocli  in  dimnetcr* 
J?.  arven»iSf  poUea-grains  rounds  rouf/h,  and  m  inueh  kr^j 
than  tliosc  of  t5ic  oilier  species  m  to  measure  x^Tjth  uf  an  it 
in  cUameter*  The  roiiglitiess  retiiains  wli^n  tlio  pollen-grains^ 
are  ticuted  eitlier  witU  dilute  acid^  or  water. 

Proceedings  of  the  Ecyal  Society, — ^^  Thv  Cfvoman  Lectured 
— Dr.  Lionel  S.  Beale,  of  King^s  CoUc^e,  kns  this  year  been 
honoured  by  the  office  and  duties  of  Croonian  Leeturerj  the 
subject  of  his  lecture  being  **Ou  the  Ultimate  Nerve-fibres 
distributed  to  Mnscle  and  some  other  Tissues;  with  Observa- 
tions upon  the  Structure  and  Probable  Mode  of  Action  of  a 
Nervous  Mechanism/*  Most  of  our  readers  will,  doubt Icss,^ 
be  acquainted  vvitli  those  various  essays  of  Dr.  Bcale  ^Uiiefti 
have  from  time  to  time  been  noticed  iu  these  pages,  ami  also 
those  memoirs  which  he  has  communicated  specially  to  our 
Society  or  Journah  The  whole  question  is  \i\  this  lecture 
reviewedj  the  latent  researches  of  its  author  given,  au' 
firm  case  made  out,  which  we  shoidd  thiTik  both  I'v 
Kiihne  and  Kolliker  combined  will  thid  it  difficult  to 
fully  attuek.  The  fact  is  that  the  whole  cause  ol  ^  e 
between  Dr.  Beale  and  foreign  ohscr^'Ors  in  this :  —  Dr. 
Bcate  has  the  finest  glassies  iu  iX\Q  world  to  work  with» 
and  consequently  sees  more,  and  further  into  these  struc- 
tures, than  his  opponents*  Their  diilereoecs  arc  thri  1 
by  Dr*  Beale  : — "With  regard  tn  the  nlhinat4'  «rni^  r 
of  nerves  in  muscle,  the  coti  ] 
more  m^arly  with  my  own  than  ■  ^ 
Kulliker  agrees  with  me  in  the  opniion  that  the  ncn^e  lies 
uj>on  the  e^ttemul  surfaee  of  the  sarcokTunm  f  hut  what 
regards  as  ends  or  natund  tcrininatiotiK  1  believe  to  be  ujci 
breaks  or  interruptions  iu  fibre*  which,  in  thr 
were  prolonged  continuou'^ly.  And  there  i*^  < 
dilffrcncc  bctweeo  rvcrs  aii 
they  cou:sider  that  ijtury  un' 
sparingly  supplied  with  iiervea — a  very  loug 
uervou*  supply  at  one  bin;(lc  point  only — I  li^** 
conclude  Ihat  every  muscular  rtbrc  is  crossed  by  . 
ncj .     '"        "      /     V        '         '        '           ' ' 

glViitcr  c\t 
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^iic  iitid  Free;  with  Obsemafion^  on  iheir  Zvoioffical  Pom' 
Hon  and  Affutif.k'»  in  fht*  EchinudcrmK^'^  is  the  title  of  ari  aljle 
memoir  hy  Henry  Charlton  B:istiim,  M.A.,  MJI*,  F.L.S., 
coTiTmumcated  to  the  Royal  Society  ou  the  I'ith  of  June  hist. 
After  comineutiug  tipon  the  mauy  eonllictiiig  etatemeuts 
wbieh  hfive  been  made  eoticerning  the  imatomy  of  these  aai- 
mals,  the  author  alludes  to  the  luercased  interest  ^vhicli  has 
lately  been  thrtiwo  over  this  order  by  the  dLneover}'  of  so  many 
new  speeies  of  the  nou-parasitic  forms,  marine,  land,  and 
fresh  water*  lie  lias  entered  fully  into  the  deseription  of  the 
tcgumentary  organs,  and  has  recognised  a  distinct  ccUulo- 
griinnliir  laynr  intervening  between  the  great  longitudinal 
nmseles  and  the  external  chitinons  portion  of  the  inte^^u- 
meut,  lie  eontirms  Dr.  Sehneider's  eonelusions  as  to  the 
nature  of  the  transTcrsc  fibres  attaebcd  to  the  median  linesj 
and  alio  with  re^ui*d  to  the  form  of  the  nervous  system.  TImt 
which  Mr,  Bastian  has  to  say  about  the  water-vaseular  sys- 
tem is  interesting  in  eonneetion  with  the  paper  of  Air,  Maca- 
li&ter  whicli  we  have  noticed  above,  Mr*  Bastian  considers 
the  water- vase  nlitr  BVi^tem  of  T  rem  a  tod  a  and  Tjeniada,  as  well 
as  Neniutoda,  a  purely  exeretory  glandular  apparatus,  there 
being  little  or  no  proviso  ion  for  the  oxidating  portion  of  the 
proce&s  of  respiration,  and  thinks  thiit  this  deficiency  niay  be 
compensated  by  it  greatly  inereased  activity  of  glandular 
eUniinaimy  organs.  Tlte  author  also  brings  forward  some 
iutercHiiiig  facts  with  regard  to  the  "  tenacity  of  life"  of  some 
of  the  free  Nematolds,  and  their  power  of  recovery  after  pro- 
longed periods  of  desiccation.  lie  concludes  hy  pointing 
out  some  resemblanees  between  these  animals  and  the 
Eehittoderms,  particulai'ly  in  the  nervous  system  and  in  tegu- 
mental porce,  and  states  that  he  would  regard  the  order 
Nematoda  as  an  aberrant  division  of  tlie  class  Eehinoder- 
mata,  to  which  expression  of  opinion  but  few  xoologisU  will 
feel  inelined  at  present  to  consent* 

Dr.  ^Vilson  Fox,  of  University  College,  has  a  paper  on  the 
^*  Det^ehpment  of  Stnutrd  Mr/scfffar  Fihri%^*  on  which  subjeet 
it  may  be  remembered  that  we  published  a  memoir  some 
time  mnct*,  by  Mr.  Loekiuirt  Clarke, 

*♦  Resmrches  on  the  Stmrture,  Phy^hkgy^  mid  Develnprnnt 
of  Antedou  i  Com  a  ltd  a,  Lamk.)  ro»aci'm/'  is  the  title  of  an 
ill'  by  Dr.  Carpenter,  on  a  subject  tn  which  he 

h;i  .  tine  eugagt'd.  The  gradual  &eriesi  of  changes 

by  whitrli  the  piates  of  the  ealyx  of  the  young  pentarririoid 
larva  become  converted  into  the  skeleton  of  the  adult  are 
fully  and  carefully  ti'uced.  In  the  fulult  the  oral  and  anal 
plates  have  eompletcly  disappeared,  and  no  part  of  the  pri* 
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mordial  calyx  of  the  pcntacrinoid  larva  is  traceable  in  it  until 
the  adherent  pieces  which  form  its  base  are  separated,  and 
the  minute  rosette-like  plate  is  discovered^  which  is  formed 
by  the  metamorphosis  of  the  hmais^  and  wo5  first  made  known 
by  Dr*  Carpenter.  The  anatomy  and  physiology  of  the  vis- 
cera, &c.,  will  form  the  subject  of  a  future  memoir, 

Mr,  J,  W,  Halke  has  contributed  a  paper  on  the  '^  Chame- 
leon's Rtiinay  of  which  a  short  abstract  appears  in  the  'Pro- 
ceedings' of  the  Society,  of  June  15tb. 

DCieoellaneous.— The  meetings  of  Section  D  at  the  British 
Assoeiation  gathering,  which  has  just  terminated  at  Birming- 
ham, were  not  very  rich  in  papers  on  subjecta  in  the  investi- 
gation of  which  the  microscope  had  been  used.  It  is  a  some- 
what difficult  thing  to  know  whether  such  papers  as  those  of 
Mr*  Spence  Bate  *^  On  Praniza  and  Ancem/'  oi'  Mr,  Norman 
"  On  Marine  luvert^brata  dredged  off  Gttemsey,^*  &c,,  come 
rightly  within  our  domain.  Assuredly  these  gentlemen  have 
had  to  use  their  pocket  glasses,  and  not  unfrequentlv  their 
microscopes,  in  the  identification  of  the  forms  obtainea  ;  and 
hence  we  may  claim  to  bring  their  researches  before  our 
readers^  notice,  and  hope  to  be  able  to  obtain  abstract.^  of  ^ 
these  communications  for  our  nex.t  Chronicle,  Sir  John 
Lubboek^s  paper,  **  Ofi  the  Devehpmvnt  of  the  Larva  ofCht^eon 
{Ephemera)  "  was  one  of  very  great  interest,  and  will  be 
published  in  the  Linnafan  Society's  '  Transactions,'  in  which 
a  former  part  of  the  same  series  of  observations  has  already 
appeared.  There  can  be  no  possible  excuse  for  an  idle  micino* . 
scopist  when  such  charming  and  invaluable  investigations  as 
tliese  are  to  l^  made  on  the  commonest  of  watcr-auinials.  Why 
is  not  a  large  body  of  observers  found  ready  to  join  in  thii<  field 
of  research — to  sit  down  patiently  and  inteUigently  to  watch  the 
changes  of  some  of  our  most  common  insects  and  other  in* 
vertebrates  from  the  egg  to  maturity?  English  microscopists, 
as  a  rule,  are  too  fond  of  platfitt^  with  their  instrurueiit!<,  whi-n 
they  might  turn  them  to  the  highest  possible  purpose— the 
investigation  of  truth. 

In  Sub'KCCtion  D  a  lively  disciisssion  on  cell  theories  took 

?lace,  in  which  Dr«,  Lionel  Bcale  and  Hughes  Bennett,  Mr, 
'urner  and  Mr,  Jordan,  took  part, 
l>r,  Rolleston,  the  Profe^^nr  of  Pljy«kiiop;y  in  thf»  tlntver- 
sity  of  Oicford,  brought  On 

Certain  Point n  in   thr  . ;  /*  m 

which  he  lulded  mine  inter  >  of  hi»  own  on 

ke  d  in   this  JoamaL     Tbcy    i  i 

pnncupaay  to  itic  muiicular  i^j^Usm  and  llu>  aaUrnry  orgaiui* 


NOTES  AND  CORRESPONDENCE. 


A  Vew  Difflngia.— I  have  lately  met  with  an  undescribed 
species  of  Difflugia ;  at  least,  I  cannot  find  it  either  mentioned 
or  figured  in  any  published  account  of  this  genus.  There  can 
be  no  doubt  that  it  is  a  distinct  and  and  peculiar  species. 
The  carapace,  instead  of  being  more  or  less  spherical,  globose, 
or  pyriform,  is  almost  flat  and  triangular,  one  of  its  apices 
being  truncated  to  form  an  orifice  for  the  emission  of  the 
pseudopodia.  It  is  so  remarkably  transparent  that  the 
animal  is  seen,  as  through  a  glass  case,  freely  suspended  in 
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the  interior,  and  its  surface  is  covered  with  markings  of  almost 
mathematical  regularity. 

I  at  first  considered  that  this  carapace  was  constructed  of 
rerj  minute  pieces  of  pure  diaphanous  silica  cemented  to 
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gether ;  hut  asj  ou  drying  it  find  subjef^ting*it  to  tlie  ttnnie  of 
a  spirit  lamp,  it  becomes  morp  or  less  distorted,  and  the 
nkai'kiug^  are  almost  obliteratedj  I  have  come  to  the  eonclu- 
8ion  that  it  h  more  likely  of  a  membranous  nature. 

"When  the  animaJ»  mo\iu*j  throiij^h  the  wiiter,  presents  the 
edge  of  its  shell  to  the  s?peetutor,  tins  is  seen  to  h^ive  scarcely 
any  deptli,  and  looks  liJte  a  eocked  hat  turned  edn^ewa}  s. 

I  liin^e  found  it  in  tolerable  abundance  a^isociated  with 
Dijiuffia  spiralh,  D.  proivtff^rmh^  &c, ;  but  as  it  is  much 
smaller  and  extremely  diaphanousj  it  may  be  easily  over* 
looked. 

The  accompatiyiug  drawings  of  two  acpai*ate  speeimena 
found  in  the  same  drop  of  waterj  though  not  artistic^  are 
faithful  representations  of  the  creature  and  its  hou^^Cp  lia\nng 
been  carefully  made  under  the  microscope  with  the  aid  of  the 
camera  lucid  a* 

If  this  wr  a  new  species,  I  think  it  may  be  appropriately 
named  **  trian^iata/'^^YRzu,  H,  Lang,  Reading. 


Aracbuoidiscas*— In  the  ^  Quarterly  Journal  of  Microscopicid 
Science"  for  April  of  the  present  year,  pp.  132  and  1G7|  an 
account  is  given  of  an  Ai'acliuoidisens  found  ou  the  Irish 
cooBt^  and  it  is  there  stated  to  be  the  second  occurrenee  of  tlie 
genus  on  the  BritiHh  coasts* 

I  have  iu  my  cahitioi  a  specimen  of  OdmtfhaUa  dentuia 
coven*d  with  Archuijidiseus^,  prohtddy  Ehrcnhergii;  it  was 
given  lue  in  1857  by  Charles  Johnson,  Esq*^  Botanical  Lecturtn' 
at  Guy*B  Hospital,  among  whose  collection  of  seaweedij  it  had 
l>een  for  about  thirty  years,  and  wa«  originally  obtatucd  from 
the  late  Jamesi  Sower  by,  author  of  *  Eugli^li  Botany/  The 
speciuu-n  of  Odontlmlia  ia  British,  althoui^h  the  txiurt  locality 
i&  not  atatCLl  on  the  Kpecinien  from  which  the  fragment  wa« 
taken, — W*  T.  SlffolKj  Cam  her  well* 


Maltwood's  Finder.- Yii  ly 

dirrrt«*  sittt-ntHi!i  1o  the  in  4*f 

'                              H    finder,    and  -                                             of 

<■                  ,.    :.      exact  |MjsUi<iTi  1                  .       V       J          ''  * 
»lid4^ 

Permit  mc  to  pkec  hef  j..-. ,«%.•:..«  ,.r  *\^ 

method  winch  I  adopt,  ai  d 

io  Ibe  ready  re»diseovcry  oi  auy  oiycct^  eveu  uiui  tat^  iu^ucal 
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powers.     Suppose,  for  example,  I  hare  a  diatom  under  the 

microscope ;  I,  in  the  first  instance,  place  it  in  the  centre  of 

the  field,  and,  on  introducing  the  finder,  I  observe  the  follow- 

18 

—  ;   I  then  register  the  position  of  the 

28 

18* 
object  thus,  — -  with  a  point  (•)  on  the  exact  position  which 

indicates  the  centre  of  the  field  where  the  object  will  be 


ing  figures  and  lines. 


found ;  if  the  figures  and  lines  seen  on  the  finder  be  thus. 


29- 
20 

I  again  with  a  point  indicate  the  exact  position  of  the  object. 

Should  two  or  three  objects  be  registered  for  one  field,  I  mark 

their  position  thus,  .^j,.'*    If  ^^^  field  of  the  finder  be  divided 

,2612  .    .     T 

thus,— ;  -,  I  again  indicate  the  exact  position  by  a  dot  (•).   In 

Newcastle-on-Tyne  the  mode  of  using  the  slide  is  to  place  the 
label  to  the  left  hand  against  the  stop. — T.  P.  Barkas, 
Newcastle-on-Tyne. 


Nervous  System  of  Lumbricus. — I  beg  to  draw  your  atten- 
tion to  the  fact  that  I  have  been  misled  in  my  paper  on  the 
earthworm,  in  attributing  the  discovery  of  the  pharyngeal 
portion  of  the  nervous  system  to  Mr.  Lockhart  Clarke.  It 
was  briefly  described  and  admirably  figured  by  M.  de  Quatre- 
fages  in  Cuvier^s  '  Regne  Animal,^  in  the  year  1847,  whilst 
Mr.  Clarke's  memoir  was  not  published  until  the  year  1856. 
I  am  anxious  that  the  merit  of  the  discovery  should  be  given, 
however  small,  to  its  rightful  claimant. — E.  Ray  Lankester, 
Down.  Coll.,  Carab. 


Beck's  Treatlso  on  the  Microscope.— A  note  from  Mr.  Lang, 
published  in  the  last  number  of  the  '  Microscopical  Journal,' 
calling  in  question  some  statements  on  my  '  Treatise  on  the 
Microscope,'  requires  a  reply  from  me. 

It  will,  perhaps,  be  most  straightforward  to  state  that  one  or 
two  private  communications  have  passed  between  us,  and  I 
am  now  at  liberty  to  mention  that  Mr.  Lang  is  quite  con- 
vinced of  the  necessity  for  some  fixed  standard  when  estim^^ 
magnifying  powers.     If  it  were  attempted  to  calcoL 
many  times  an  object  were  magnified  by  comparing  i 
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Bdde  iairariably  held  on  the  same  level  as  the  object  when  on 
the  stage,  but  not  always  at  the  same  distance  from  the  eye^ 
we  should  have  some  astonishing  results ;  for  instance,  by 
doubUug  the  length  of  the  body  the  magnifyiug  power 
would  also  apparently  be  doubled ;  but  this  we  know  to  be 
impoaaible, 

Ab  regards  the  illumination  of  the  podura  scale  from  above, 
when  nndej'  an  |th  object-glass,  I  have  had  the  pleasure  of 
sending  Mr,  Lang  a  specimen  suited  for  such  examinatioUj 
and  he  has  told  me  since  that  he  can  confirm  my  representa- 
tions as  to  the  appearances ;  at  the  same  time  I  must  confess 
that  I  have  not  explicitly  stated  in  my  description  the  fact  of 
having  made  allowance  for  the  image  being  reversed  by  the 
microscope,  and  consequently  Mr,  Lang  was  perfectly  justified 
in  presuming  that  I  had  overlooked  this  essential  point* 

Respecting  the  conclusions  which  I  have  ventured  to  draw 
from  those  appearances,  which  are  now  confirmed  by  another 
observer  J I  merely  leave  them  for  the  further  criticism  of  those 
who  may  be  interested  in  the  subject. — Richard  Beck,  Lister 
Worksj  Upper  Holloway* 
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MtCEOBCOFIGAIi  SOCIETT. 

Jum  14M,  1865. 
JAum  GLAI9EEB,  Esq,,  F.R.S.,  in  the  Chair, 

The  Chaibmait  announeed  ilmt  tlie  Council  kad  taken  into 
I  coDaidetiition  the  question  whether  they  should  endeavour  to 
cbttiin  a  Charter  of  Incorpomtion  for  the  iSocietj,  witlr  a  v^iew  to 
improving  its  atatufi  and  position.  A  Committee  had  been  ap- 
pointed to  inquire  into  the  probable  expense  of  effecting  this 
ohject,  and  a  *' Charter  Fund'*  would  prubably  be  establjBbed, 
which  the  Membera  would  be  invited  to  eupport  bj  guarantees  or 
subftcTiptioTis, 

A  paper  *'  On  the  Anatomy  of  tlie  Genemtive  Organs  in  cer- 
tain Fuimo-gasteropoda  *'  was  read  bj  AtFRBn  Sajcdebs,  Esq., 
M.H.CS.,  FX.S.,  &c.  (See  '  Trans./  p.  89.)  The  thanka  of  the 
Mombera  were  awarded  to  Mr.  Sanders. 

ilr.  Bbowtc iif G  then  read  the  foUowing  paper  on  "  The  Applieii- 
tion  of  the  Spectroscope  to  the  IMicroscope.  (See  *  Trans,,'  p.  107.) 
Mr.  Browning  added^— This  arrangement  answers  equally  well, 
whether  applied  below  the  stage  or  in  plaee  of  the  eye*piece.  Of 
course  each  method  would  have  itt  advantages  for  different  claaaes 
of  objects*  Direct'vi&ion  prisms,  sucli  as  be  had  used  in  a  epectro- 
icope  made  for  Mr.  GaBsiot,  had  been  pointed  out  both  by  Itlr. 
Black  and  him»elf  as  especially  adapted  for  this  purpose.  They 
also  would  be  applied  either  above  the  eye*piece  or  below  the 
stage  i  indeed,  Mr.  Sorby  had  devised  special  contrivances  for 
using  tliem  both  ways. 

Atter  some  remarte  from  the  Ciiaibman  on  the  great  resulta 
wliicli  might  be  expected  to  follow  from  Mr.  Sorby 's  and  Mr. 
Broi*Tnng*B  joint  labours,  and  the  importance  of  new  discoveries 

ad  applications  being  from  time  to  time  brought  before  the 

Mr,  Wekham  eaid^I  have  only  to  remark  that  Mr.  Browne  n^ 
seema  to  be  working  in  the  right  direction  in  making  the  ap[fl 
tian  serfe  two  purposes.     1  mav  point  out  that  there  is  a  wia«r 
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diflferenco  between  the  uses  of  the  two  instruments — IVlr*  Sorbir^a 
orii^iiial  instrument  represents  the  application  of  the  micro»eop0^ 
to  tlie  spectroscope ;  on  the  other  liaud,  fig*  7  in  ibo  applicntion 
of  the  spectroscope  to  the  mi<T08cope*  In  tlie  firnt  case  we  pro* 
dace  a  ipectrum  of  yer^^  small  aiKe,  and  niagaitj  it  up  agaio,  and 
we  are  necessarily  Hmited  to  low  powers ;  hut»  aecording  to  my 
experience  with  tbe  instrument  reprouented  hj  fig.  7,  the  higher 
the  power  the  better  tlie  i*esult* 

Mr.  EiiowNiNO. — That  is  so, 

Mr*  Wkmiam, — I  should  like  to  nsk  Mr  Browning  the  width 
of  the  jaws  under  the  elife*  Ab  far  as  I  have  ohserred,  it  ba» 
filwaya  seemed  desirable  to  get  rather  a,  vride  flUt.  bci^u»e  in 
having  it  close  to  the  prism  we  get  it  nurrow^and  the  Ions  of  light 
from  duflt  and  other  irregularitioB  on  the  edges  of  tht?  jaws  jwti 
detrimental  to  the  effect.  Mr.  Wonham  then  nnked  Mr.  Browning ' 
if  he  had  observed  the  acttial  width  of  the  slit, 

Mr.  liRo\sis"rso  said  he  had  not.  He  thought  it  must  be  some- 
where hetwTcn  -ff^Va  ^^^  Mi^n  *''*  ^^  ^*^^'^*  wide.  He  tiiij^ht  add 
that  Mr*  Sorby  ^\ns  quite  of  Mr.  Weuham'a  tipiaiua,  that  the 
apectroflcope  shouhl  be  applied  to  the  eye^piece  of  the  microscope,  i 

Mr.  Wekham  aaid  that  a8  tlnm  adaptea  it  shovifd  iudication*  | 
which  could  not  bo  seen  in  the  ordinary  way.     With  the  fonncr'^ 
inHirument  it  was  not  difficult  to  analyse  ^  fluid  of  anythickneaa  ; ' 
but  if  an  apparatus  could  be  combined  with  the'opposite  plan,  they 
would  be  able  to  examine  individual  celb  cantAiuiug  blood  or 
chlorophyll, 

Mr.  8f.ACK  referred  to  some  erperimetits  which  he  had  made 
with  Mr  BrtJwuiugVs  instrument,  aud  said  that  the  priKin  found 
beat  for  obrtervation  of  the  bands  might  be  inupplicahle  to  manv 
purpoRcs  for  which  inicroBcopists  would  like  to  use  the  apparatui, 
He  felt  sure  that  Mr.  Browning's  arranfjcment  would  provo  n 
Tatuable  one ;   hut   the   question   of  expense  was  one  of  aami* 
importance,    Mr.  Slack  added, aiH  anon  as  Mr,  Browuin^  li  i  ' 
him  the  oppopttmity  of  trying  the  prijams  made  for  Mr.  ^ 
electrical  eimTimentH,  it  had  ucrurred  to  htm  that  thrrr 
very  thing  tliat  was  warjtcd,  and  the  applicati*in  of  it  I  . 
been  itmde  seemed  to  warrant  that  idi^a. 

The  Tn ATTTM  ly  n*^kcd  !tlr.  BrnwruTV*  to  ^*ta1c  thf  fmVrnt  whteh 
the  1  be  app'  whether 

it  1^         ^  c  for  trjM 

Mr  iJRriWTTTTTfJ  said  thnt  Mr  S^.! 
alwnys  been  to  produce  the  most  | 
tht?  lowest  possible  price,  and  he  felt  contldcnt  That  w 
iflpirnTiH  tk^  vr-i^  mado  ft*  pcrfcct  as  it  could  be  mmk  ...^  ^.r„. 
won  •  £1  or  £5. 

been  pri 
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Borbv's  cliiigramH,  but  lie  did  not  perceive  what  progreea  had 
I  reallv  been  iiisule  in  tho  iustniment,  and  Jie  tliouglit  thnt  tho 
)  m/ittuT  stood  just  where  it  was  loft  by  Mr,  Sorby  in  his  paper  in 
I  tho  *  Quarterly  Journal.*     How  far  he  would  be  able  to  work  out 

n  ill  ret;  t- vision  priein  retnaijied  to  be  seen;  but  what  was  required 

was  some  actiifil  result. 

Mr.  Beownino  elated  he  Lad  received  four  letters  from  Mr. 
f  Sorby,  in  wbich  that  gentlerann  faid  that  a  direefe-visiion  priaui 

with  which  ht>  hiid  been  eupplied  gave  hitn  all  he  required*  With 
Irefereoce  to  what  Mr.  Beck  had  i*aid,  he  would  remark  ihnt  if  they 
j  tried  to  examine  a  spot  of  blood  on  the  aiicroscope  with  nn  mstru* 
Ltiient  wbicli  could  only  be  uicd  ior  iniasparent  objects,  a  guccesB- 
[fill  rciiulfc  would,  of  cour^ej  not  be  likely  to  be  obtained. 

^fr  Biiookt:. — 1  do  not  understand  by  wimt  means  Mr.  Sorby's 

orijoc^iiiil  iipparatus  can  be  applied  to  opaque  objects'. 

Mr  Beck.— That  is  precisely  the  tendency  of  the  remark  I 
I  made. 

Mr,  JinowxiKo. — Mr  Hovhy  is  now  engaged  with  tbe  direet- 
[Yisiou  prism  e^camining  opaque  objeclt*. 

Mr.  EitooKE.— But,  as  far  as  I  understand,  the  production  of 

upectra  from  that  spot  of  blood  is  a  result  obtained,  and  one 

wliicb  could  not  have  been  obtained  from  Mr.  Sorby's  original 

appiiratns.  I  should  like  to  ask  Mr.  Browning  if  as  good  defmi- 
Ition  could  be  obtained  by  the  compound  prism  as  by  an  ordiEarj 
[train  of  prisms  placed  in  the  usual  way. 

Mr.  Bhoivjtixo.^ — ^Wbere  low  powers  are  uaed,  and  the  epeetra 

are  small  I  believe  equally  so.  I  cannot  diBtiisguisli  between 
I  them.  This  instrument,  which  contains  only  a  simple  priem, 
( placTcd  at  tbe  angle  of  deviation  in  the  ordinary  way,  does  not  give 

superior  residte* 
Mr.  BuooKC— 1  waa  ooly  judging  from  the  spectroscopei  which 

1  saw  abtnit  three  years  ago  in  the  Exbibition,  and  which  were 
I  not  BO  good  in  definition  as  the  ordinary  instroment* 

Mr  BaowNi.No. — ^TKat  arose  from  using  prisms  with  too  obtuse 
laugJra.     HolFman  uses  prisms  with  angles  of  90^,    Nearly  all  the 

prisms  aro  made  of  tlint-glass,  with  masses  of  veina  in  it,     Dr 

MtUer^  who  was  in  tho  room  just  now^  gave  me  one  of  HoflTman's 
[  to  adapt  to  bis  microHCope,  and  we  fouJid  it  so  veiny  that  we  could 

not  uf-e  it  for  the  purpose  at  all.  Tbe  lines  were  not  sharp  enough* 

Mr.  Slack  has  soeu  the  action  of  Mr.  Gasaiot's  prism.  It  ia  a 
j  direct -\nsion  prism,  such  as  is  shown  there,  for  getting  tbe  spectra 
[of  metnk  Mr.  Hoggins  has  used  it,  but  he  had  no  fault  to  find 
prith  it,  and,  indeed,  liked  it??  pertbrmanco  very  mtieb. 

The  CrTAiaM4:?f  said — The  paper  ^Ir.  Brownin|T  bas  read  was 
I  promised  last  mouth.  I  am  now*  very  glad  that  1  did  not  prees  fur 
'it*     TIr*  letter  quoted  bv  ^Ir  Beek,  in  ivbicb  Mr.  Sorby  states 

that  direet-vision  prisma  c!o  not  perform  satisfactorily,  was  written 
,  on  tht?  22tid  of  last  month;  the  ietters  Mr.  Browning  has  juat 
[alluded  iv  liave  beeu  written  by  Mr.  Korby  this  month,  one  so 

late  aa  the  day  before  yetiterday ;  in  tliem  be  stfttei  that  auch  im- 
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provem^uts  liave  Ijeen  made  in  tliat  i*hQTt  spare  of  time  that  thcirj 
pciibnnance  ia  now  ever}  thing  that  could  be  desirod.     Sec  wbal^ 
we  hiive  gained  by  waiting  li  niontb  longer!    Tliia  strikingly  iik 
trate»  tho  remark  I  iimde  k^tore  tliii  dl&cu8*sicin  commenced,  on 
the  importaoce  of  one  being  made  aecjuaiuted  with  the  most  recoul 
improvements,     I  have  now  merely  to  ask  Mr.  Browning  to  lei 
me  see  Mr.  Sorby*B  recent  letters  to  which  he  ha»  referred, 

Mr.  Beck  then  read  a  paper  "  Ou  a  New  Form  of  Live-TragI 
and  Parabolic  Eeflector."  (See  *  Trans,/ p,  113,) 

A  paper  **  On  New  and  Kare  Diatoms*'  was  read  from  Dr.  Or 
vil]e/(See 'Trans.;  p.  070 

Mr.  Wekiiam  I'ead  a  paper  **  On  the  Fracture  of  Polifthed  Gl 
SurfaccB;'  (See  '  Trana/  p.  105.) 

Mr.  BaowNrNt*  asked  Mr,  Weaham  if  he  bad  tried  the  nfibct 
of  a  Bcrew  on  the  Biirface  of  glass.    The  euhject  was  an  iiitcreetingj 
one,  and  the  more  so  because  the  micmBCope  and  polariscope  could 
be  used  to  detect  the  ohaage  effected. 

Mr.  WB^'lIAM  said  the  polarise  ope  aflbrded  an  eicellent  indica' 
tion  of  the  condition  of  glass  when  under  a  straiu.    If  it  was  under 
th@  compression  of  a  screw^  the  polariacopo  would  show  colour»  m^ 
the  vicinity, 

Mr.  Browxing  said  he  had  tried  that,  and  always  carried  s] 
pol&riscope  with  him  for  the  purpojsej  but  he  should  like  to  knowl 
whether  I  be  effect  was  perniauent* 

Mi%  W'knu AM, — It  requires  thia  peculiar  burnishing  action  to 
produce  a  permanent  result,  1  may  here  njentbn,  in  reft/rtfura  j 
to  a  remark  just  made  to  me  by  Mr.  Beeic,  that  when  a  gknii  tubal 
breaks,  in  consequence  of  a  metal  wire  having  been  passed  through  | 
it  in  contact  with  the  surface,  it  gives  a  loud  sound,  like  the  report] 
of  a  pistol  Some  imagine  that  if  the  wiro  is  tnerely  passed  dowa] 
without  touehiiig  the  tube  it  will  have  the  eOect  I  have  described  j  1 
but  I  have  never  found  this  to  be  the  easei  although  1  hare  alwayil 
found  a  simple  touch  to  be  sufBcieut* 

Mr,  Beck. — I  am  no  barometer-maker  myself^  bat  I  under <- 
itand  that  the  makers  never  touch  a  tube  with  n  piece  of  met  ' 
at  the  tube  would  in  that  case  eertaiuly  bri*ak*  I  apprehend  MrJ 
Weabam  could  not  pae^  a  wtra  along  a  lang  boromolor-ttLbo  with* 
Oili  touching  it  in  some  way. 

The  CiiAUEMAK  then  declared  the  meoting  adjoumod  to  the 
ilth  October. 


Tk^  /olhteift^  are  I*xtmHt  from  Mt\  S*orl/§  lifter*  jhrUhtrdtJ  i^ 
the  Ftesidenif  mtd  puhluhed  bif  kU  jtermim^n* 

new  plan,  1+ 


A    ..M,.^,t,.t.„l L 


t^i*U  iUM 


10  a  very  curiMua^  iiiusi  ntrrj  kuid  ui  crjff'iiii,  ma  mtlcuruct  WJitcii 
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giT0  ft  Bpeetrum  unlike  any  I  haye  yet  ieen,  and  perhapa  may 
lead  to  mmo  interesting  resiilti.  It  was  a  case  in  which  the  old 
plftn  would  not  have  answered  at  all/' 

Juntf  dth. — "  I  apeut  the  whole  of  jeaterdaj  Bud  today  in  moat 
cnrofuUy  going  over  all  aorta  of  teet-objecta  with  the  new  pnamflj 
lunkiug,  and  trjingj  a  great  Tariety  of  schemes,  Oo  the  whole, 
the  improrement  we  haTe  ejected  is  most  etr iking,  TTnleaB  you 
had  worked  with  the  original  arrangement  1  think  you  would 
hardly  believe  the  advantages  of  using  the  prism  over  the  eye-piece. 
One  can  in  this  manner  overcome  the  effect  of  partial  opacity,  I 
have  contrived  a  slit  to  put  into  the  eye-piecej  which  can  be  made 
broad,  bo  that  the  object  can  be  distinctly  seen,  and  then  narrow 
for  use  I  and  also  arranged  it  bo  that  the  length  of  the  slit  can  be 
made  either  the  whole  width  of  the  field  or  very  narrow.  This  is 
a  great  advantage  in  looking  at  small  objects  in  large  sections  of 
rockfl,  Ac* J  for  one  can  see  before  putting  on  the  prism  that  only 
the  object  under  examination  is  behind  the  open  part  of  the  iUt. 

Jum^  VliL — *'  The  best  tests  are — lut,  that  the  abaorption-bandfi 
in  blood  can  be  seen  when  they  are  vety  faint ;  2nd,  to  well 
divide  the  bands  in  a  very  dilute  solution  of  permanganate  of 
potash ;  and  3rd,  to  see  distinctly  the  very  fiiio  line  given  in  the 
red  by  a  verjr  pale  blue  solution  of  chloride  of  cobaltj  in  a  concen- 
trated Bolutmii  of  ehloride  of  calcium.  This  is  so  line  that  it 
Jooks  like  a  Prauuhofer's  line*  A  diepcraive  power  that  will  show 
all  these  well  k  about  all  that  one  could  wish.  The  combined 
priams  do  this." 


PBESENTATIONS  TO  THE  MICROSCOPICAL  SOCIETY- 


3£ay  lOth,  1865. 
On  the  Pur  as  it  fc  Origta  of  ricuro-nneumonia  iu  CatUe* 


Bidereftl 


It 


earmau  Itulnli,  K^q,*  M.R  C.S. 

^  \  bciiifr  u  Kc^jfiiit  fron^  lliu  **  Bed- 

i>[  Cele&h  '  '  '      '  '     ,  **  i  Tart  well 

iou  ''  on  I  l^lc  Sljvrs, 

Hj  Stud  it'll.     Von  Dr.  Alex.  ScJitnidt 


.;  r4i  nnl  of  the  Gnotogiral  SodeU,  No.  fe3 
TiiinrracUotis  of  tbc  Linuenn  Socle tj.  Vol,  5i  * 

Pnjrr   Miir-^  riT  (lif>   A  cade  It  J  J  ol  Natural  §cituccf  of 

Vos.  1  tc>  5         , 
Poj  'f;M%  No.  15     .  .  » 

Tbt;  to  of  Nattiml  lIi»torj,  Kos,  S8 

md  i-a     .  "      - 

Eight  ^Udci  qI  iUe  oldest  kuowa  foulh  B<fioon  cam- 

4tmit      ,  .                .                *                » 


The  Author. 


Ditto. 
Ditto. 
Tbe  Sooielfp 

Ditto. 

Ditlo. 

Tiir  Editor. 
Ditto. 

Pufclmaed. 
Dr.W.B. 

Carpenter. 
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June  liik, 

Pc  vcro  Tclcscopii  i  oven  tore,  AcceMit  etinrii  cent  «f  la 

ohservatiorium  Microsnopicarum,  Bj  Pelro  Boreilo, 

1055        .  .  *  *  -  FX.S.  llopcr,Esc|. 

A  Collection  of  tlie  Mmute  nml  Hiirc  Shells  btd?  dia> 

covereil  in  tt*e  Sand  of  ilie  St;i  shore  near  Sand' 

wkK     By  Wm.    Bop,  Esq.,  F.S.A.,   and  Geo, 

Wnlkcr,  Esq.       .  .  .  * 

List  of  Diiitf>m:ieem  occitmiii?  In  the  NdgUbotirliood  of 

Hull     B^T  G.  Nornjnii,  Ksq,     , 
A  TiTjilific  Dii  the  Const ructii>n.  Proper  Usc^  and  Capn* 

t>I!iiie^   of  Smitlij  Brcki   and  Beck's  Achroinatio 

Microscopes.     Bj  Richard  Beck,  Esq.    » 
Piioiogrtipb  of  u  smnll  Gluss  Tumbkr 
Froc"ceilin|,'s  of  i  he  Lilcmry  and  riiiioaopliical  Society 

of  Liverpool,  No.  18  ,  ■  * 

Tutdlcctnat  Oh^crvfT,  No,  iO         ,  . 

Thr!  AunaU  and  jVln^^n^inc  of  Natural  Hblory,  No.  90   , 
Tlsc  fluirl.erly  Journal  of  Mlcrascopical  Sck-nce,  Nos* 

4  lo  33  iijolnsivc,  Old  Series  . 
Ditto,  Nos.  1  lo  10  inrliisivc,  Nc?^  Serlca 


Ditto, 

The  Author. 


Ditto. 

11.  Beck,  E^q, 

Tlie  So<*t€lj: 
The  Editor, 
Furcbiised. 

\L  Kult,  E^q. 
Ditto. 
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Oh   the  OcrujiRiiixcE  ^  Spieal  YEasELS  in  the  ToALLUg  ^ 
EvKUNiA  PICT7XASTKI  (AcU. J   Liuh.,  »p.)*     By  AiiMiajLL 

W II I  \m  examinini^  the  thallua  of  Evf^mia  prnrtmtri^  g^  I 

Ciirrjijrhmore,  my  object  being  to  aseertiiin  whether  t»eri  k 

ftjiuts  on  it  were  panttiilic,  fiuigoid,  or  of  insect  origin,  1  w»9  sur* 
prised  to  find  buwdk-a  of  spiral  vessels.  The  portion  ufidi*r  rt- 
timitiatiou  on  the  table  of  the  njicroucopo  wa*  necessarily  '^^'ty 
tniuute.  1  satisfied  myHclf  that  the  dark  apota  were  nceasumed  by 
inttects;  but,  after  repeated  attempt^*,  I  did  not  nueceed  tu  n^ain 
finding  spirals.  Ifc  i»*  however,  desired  to  record  this  occurr 
of  spirnb,  and  Mr-  Archer  bae  very  kindly  made  a  sketch  of  \ 
which  aceonipantcg  this  paper.     I  have  always  taken  th-  t 

pains  to  perfectly  clean  tbe  glaeaea  1  ose  in  micro«coptt  ,. 

tiims*  and  T  do  not  believe  any  error  hiw  hern    '■  rl 

neglect  of  tliiw  nei*pKaar}^  precaution  \  but  as  I  failed  l\ 

to  fiTjfl  th'  1  vessck  a  second  time,   I   thinli   a  pmdc:iii 

merely  to  1  ir  ocuorrence. 

pp.  D.irid  Mrsnre,  1'Mj.R  ,  cotii^idorctl  the  i^ocietr   fihoTibi  ff^I 
ii-  ■     '  ■ 

himself  sern  tfao  specimen,  and  believed  that  ual  oniy  did  tlie 
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let  convey  a  correct  represetitation  of  what  lie  had  seen,  but 
the  vascular  bundlt^g  had  not  intnidcd  frotii  some  other 
aoiiree  durmg  the  mimipiilatiou.  Spiral  cclb  liavc  bteu  (bund  in 
certain  fungi,  and  analogy  would  poagiblv  load  one  to  expect  their 
being  met  with  belonging  to  n  licheu.  lie  thought  that  some  of 
the  cells  be  had  seen  in  the  preparation  shtjwu  to  him  by  Atlmirtil 
Jouea,  preseated  somewhat  of  a  *'Bcalaiiform '*  appearnnce,  and 
this  present  record,  especially  if  hereafter  confirmed,  would  be 
extremely  valuable. 

Admiral  Jones  exhibited  the  ordinal  ipecimen  of  Fternift  pru- 
naxin\   bearing  the  black  dots,  within  the  substance  of  one  i»f 
which  he  had  found  the  remarkable  spiral  vessels  forming  the  sub* 
,  jeet  of  the  present  communication. 

Mr.  Arclier,  who  had  to  thank  Admiral  .Tones  for  having  iunuly 
airordcd  him  an  early  opportuniry  to  examine  the  singular  p re- 
paration obtained  from  the  lichen  in  question,  believed  that  the 
tirawings  thereof,  which  he  bad  endeavoured  to  make,  conveyed  at 
least  a  correct  idea  of  the  vascular  bundles  themselves  thu«  found 
in  a  plant  so  unexpected*  He  did  not  consider  these  **  vessels " 
were  any  of  them  "  scalariform,*'  or  "  annular,*'  but  were  strictly 
**  spirnb*'  After  examining  the  specimen  very  carefully,  he  was 
in  very  few  instances  able  to  sec  the  ends  of  these  spiral  vessels, 
owing  to  their  being,  without  iujuring  the  preparation,  so  inex- 
tricably immersed  in  the  brown  cellular  mass,  miicd  with  frag- 
meutg  of  coarse  pellucid  fibres^  which  together  seemed  to  fonu 
the  substance  or  tissue  produeiug  the  diirk  dots  apparent  on  the 
surface  of  the  lichen,  and  which  had  lir^t  attracted  Adaiiral  Jones 'a 
attention.  Mr  Archer  stated,  however,  that  where  he  had  been 
able  to  sec  the  extremities  of  the  vesseli*  he  had  fouud  that  they 
gradually  tapered ;  and  he  drew  attention  to  one  iustani-e  depicted 
m  the  ttktHehj  lu  which  one  had  been  broken  olf  by  the  pressure, 
and  ihe  bhre  uncoiled«-*'thu8  proving  its  wtnctly  spiral  cnarncterH 
These  veseebt,  indeed,  by  niutoal  contact,  ttometimea  acquired 
Houjewhat  flattened  uur faces  for  a  considerable  length,  and  the 
flbrCK,  following  the  angles  thus  produced,  a.Hsuuicd  sometimeis  an 
apparently  transvcr^ie  (**  annular '*),  or,  when  the  angle  of  the 
vct*»cl  rcndci'cd  itaelf  especially  evident,  a  BubBcalariforin  appear- 
ance ;  but  he  thought,  neverthekas,  that  the  lib  res  were  tti  rough- 
out  actually  spiral.  Mr,  Arclit^r  adverted  to  what  appeared  to 
him  to  bo  a  singularity  of  tlie  vcsscIb  forming  these  vascular 
bundles-  This  was,  that  not  infrequently  certain  (eomctimes 
Bcvcnil)  vcs!^eia,  running  np  and  down,  parallel  with  the  other 
vcssrla  of  the  bundle,  upon  niLeting,  did  not  overlap,  hut  suddenly 
divergisl  at  right  angles  from  the  rcst»  and  wen*  pridougcd  eon- 
eurrpntlr  In  a  dirt'elion  vertical  to  them,  and  parullel  and  juxta- 
|Hr  •  another,  the  entire  Inindle  thus  iWming  f>omewhat 

tht     .,  i  a  1\     This  seemed  to  be  somethhig  ditferent  from 

Ihe  bundles  merely  giving  off  what  might  be  called  branchesj  or 
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simply  diyarieaiing.  II©  ventured  oa  thia  obiervation  for  inform- 
atioo'B  sake,  and  would  leavo  to  thoso  tikcquaiutcd  witti  tbo 
bistolo^j  of  the  higher  plants  the  deeiBion  aa  to  whether  tliiii  wad 
a  circumfttaneo  of  special  singularity  or  weight*  liw  thought^ 
tben^  that  this  iieemingly  unusual  arraignment,  eoupled  with  iho 
apparent  completeness  aud  intimaey  with  which  these  vaseulir 
bundles  wero  immersed  in  the  brown,  indefinite,  ctdlular  mius^ 
T^hfttever  n)ay  have  been  its  origin,  seemed  to  point  to  the  conelii* 
aion  that  they  actually  belouf^ed  thereto,  or  at  least  were  found  la 
it,  and  were  not  accidental  foreign  intruders  during  the?  manipu* 
ktioB;  which  latter  assumption,  indeed,  Admiral  Jonea's  welK 
known  scrupulous  care  would  d  pn'ori  forbid,  Thla  oasuined, 
then,  not  wit  Fist  anding  that  Admiral  Jonti^s  reflearches  bad  nut 
diseloaed  any  more  of  these  spiral  Yesaels,  the  observation  thus  j 
corded  seemed  of  very  great  interest,  andj  as  far  at  leaat  m  ti 
went,  noteworthy  in  a  very  high  degree. 

Dr.  Griiuahaw  enineidetl  with  Mr.  Archer  that  the  circutoKtaneo  _ 
of  the  vessels  foruiing  tlie  huudlea  standing  out  at  right  angle 
froui  the  rest^  in  tho  manner  wliich  had  been  drawn  attention  ta|1 
was  siugularj  and  he  wfli  not  aware  of  a  similar  luslaoce. 


Ducri^tkn  ft/a  1:^%^  SfECtEB  c/]>ociBii*H  (Br4jb.)p  frf>m  Hong- 
Kong.      By  WlLLtAM  ABCHF.1t. 

Famiff  BiSMmiACEa;,  Qcnm  Doeidium  {1Mb,) 

Dmiinm  Ktt^ei  (sp.  nov,). 

Plato  VII,  Fig,  % 

j%^^<?  cMmettfi- — !Frond  stout,  about  five  Ume«  ]ongt&r 
bfoad;  segments  witli  four  wborls   of  pi^mineut,  fihoH,  stout 
hyaJinei  quadripartite  epiueg^  and  a  terminal  wlwrl  of  byahno] 
Hinple  opines  ;  cnda  truncate* 

I^ocaUitf, — Kowh^on,  on  the  mainland,  opposite  TTfmj^^Kon:^. 

OmtTctl . '  1  about  J 

stout;  sutii:  A'lmtproij!  t 

two  and  a  hall  times  lomj^cr  than  broad,  sliglitiy  ami 
tapertngt  with  four  prominent  trans  verso  uljMiL  i^f  f^li. 
hyaline,  quadripartite  jtpiiies,  tht^ir  puiuta  t!  , 

and  with  a  fiiYh  wluirl    imiti  TtruTf^r  iL*    i«nj!r:t    ( 

iimplo  sjunoii ;  <  f 

tbeseguientfl  pii  ,uu,m,ju  ir,ni  \ 

forminjf  five  jir  ^  nurl  four  iii 

w  ^thL^v  r 

ti'^  -        "  ^  ijtJii. 

qii  iOaiioiu 

nocicafli  and  wiucU  ux'o  Ucio  ^q  diaju^u^xutio*    The  b^MiI  utiUiMi* 
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tion,  aa  in  UHunl  iu  thia  genii»,  is  somewhfit  larger  tlian  the  otbers 
M'hich  very  ilightl)'  aiid  gradually  dimmish  upwards.  The  termina, 
dear  ipace  in  tbe  endoelirome  large,  eirculari  well  defined  |  aetive 
gKinulea  very  numtrouis. 

Mi^i^nrentrnU.'—*^  Length  of  frond  n^i  breadth  ^J^  of  an  inch  " 
(Kfty**,  in  Irtt). 

~^  ■'** — The  whorls  of  hyaline  quadripartite 

_  ^      ttD  this  beautiful  ipecipa  from  every  other 

tjelutigiu^  lu  this  g^uua^  or  to  Triploceras  (Bailey).  In  outline 
of  fmiid,  indeed,  it  aeema  much  to  resemhle  Bocidium  no^atmvi 
diley),  but  that  species  is  quite  deatitiito  of  spines.  Them  in 
otiier  species,  taltiug  even  the  gcneml  forui  of  the  frund  merely 
mto  aceouiitj  and  irrespective  of  the  spines,  with  which,  so  far  aa 
I  caii  ace,  there  is  the  leaat  necessity  to  contrast  this  form,  The 
ipines  seem  to  me  to  be  quite  Bimilar  iri  etructui'e  to  those  of 
jLatilhidium  tirnmtum  (Breb.)*  The  eitremitiea  are  not  at  all 
lobed,  but  are  abruptly  truncate  ;  and  lienee  thb  species  cannot  be 
referred  to  the  genus  Triploceras  (Bailey). 

Mr.  Kaye  having  kindly  placed  at  my  dispoaal,  accompanied  by 
hi«  vnbiable  remarks,  the  very  grapliic  drawing  (eieented  bjr  bis 
firiend  Dr.  Lauder),  from  which  the  figure  is  taken,  it  affords  me 
Ir?  ^rrnt  pleat*ure  indeed  to  avail  myself  of  the  opportunity  to 
■U  tlus  beautiful  and  very  diet  (net  species  after  his  name,  as  n 
bumble  mark  of  esteem,  and  in  reminiscence  of  some  pleasant 
boure. 


M^Jf CHESTER  LlTEEAET   JJTD    PnlL0flOl*l£lClL  SOCIBTT, 
MICBOiCOriCAIi   BBCTION, 

Mhmafy  20rtp  1805. 
Dr.  W.  C.  WiLi-iAKsoir,  VMS.,  in  the  Chain 

Dr.  Alcock  showed  mounted  upeeimenA  of  the  carapaces  of 

EnttunostTaea,  picked  from  whore- sand  from  the  coaflt  of  Oftl- 
way.  Tliey  iiictuded  (lythern  (tibn-mcTCuhtta,  miffmMft,  vnrm* 
ht!  %,   conr^exa,    impre^tta^   pdhiekht^    and   quadr 

ht:  int    thirty   oilier  BpecjcK   ttf  Cy there   mid  s  ^ 

whirh  nvv  not  deweribed  in  Dr.  Baird's  monograplL 

Profrg?or  Williamson  said  that  the  further  we  eitend  our  ob- 
eervattons  of  the  lower  forms  of  animal  life,  the  ^'ealer  become 
our  difficulties  in  deter m^ining  specilie  distinct  iona  ;  and  in  tho 
present  ca»e  it  must  be  remembered  that  we  have  only  tho  shell 

or -'  '  o  for  examination,  and  this  outer  sMu  is  of  lets  value 

fui  ive  chnraeters  than  the  internal  parts.    TbeUi  again*  it 

15  ^    omo  of  the  Entomostraca  undergo  leveral  meta* 

Hi  lar  to  those  pasted  through  by  the  higher  Crus* 

Ucca  Ds^lure  liiej  become  addt,  eo  that  he  should  not  b©  at  all 
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surprised  if  some  tea  or  twenty  of  those  ditrerent  ft>riiia  hirned 
out  to  belong  to  one  and  the  mme  species.  There  &till  rctimitied 
a  third  difficultr,  tho  greateat  of  all,  tmmclyj  the  doubt fuhiet*^  of 
what  a  specie^  i** ;  and  in  the  k>wer  formB  o'f  life  the  variability  m 
HO  great  that  he  doubted  if  speeiiic  diHiinetioii^  eould  be  made 
with  any  certainty.  Tho  sanit^  remiu^k  U  aj>plicable  to  the  lowest 
forms  of  tho  higher  diWjiioiis  of  aniumlj^*  and  the  Entomoetraea, 
standing  low  in  the  artii-'iilate  ehw*«  are  probably  uubjeet  t^  Kiinilar 
variability* 

S|>eeiineo9  of  Hydra  with  Farammcium  aurelia  and  Tnehadina 
pedicuJm  parasitic  upon  them  were  abown  by  Mr.  A.  Brotiieri, 


Februmy  27th,  1865. 
The  PEESiDEirr  in  the  Chair. 

Mr,  G,  E.  Hunt  reml  tho  fallowing  *'  Notes  on  Mossea*^ : — 
Camptflopim  ^etifoUuM,  Wiltp. — Thin  specie*!  wius  deembed  hy 
Wilson  in  hia  *  Brvologia  Britanjiicn/  from  tpeeimenM  collected 
bj  the  late  Dr-  l^aylor  on  Currig  Mountain,  Ireland.  Since 
then  it  has  been  observed  by  Dr.  Moore,  of  Dubijn,  in  county 
%ViekloWj  iind  on  Cromaglann ;  by  lay&elf,  in  great  abundance, 
at  Cromaglaun  and  Giip  of  Dunloe»  Killarney.  In  theee  i*la- 
tiona  it  itt  tho  female  plant  that  we  find.  In  j\ugust,  18G3, 
however,  I  met  the  male  plant  on  the  moora  of  the  I^!e  i>f  Skye, 
this  being  the  only  recorded  occurrence  of  the  male?  plant,  and 
tho  only  occasion  of  the  species  being  found  oiif  of  Ireland.  It 
is  at  once  dtatingnished  from  Q\ery  otlier  Cut!'      '  by  tjio 

large  auricles  of  the  base  of  the  leaf,  whiL'b  are  ^  ol  per- 

fectly colourless,  diaphanous  eellaj  and  by  tho  lar^i^  rL-d  qua^irate 
cella  above  this  base. 

\n  Dicranodonfium  ?^nfffroif/r£^,  wluch  prcaeiils  feotn'  •*!» 

similar  to  this  speuic^,  tlio  larire  Tfundrntr  vA\^  abr  ,  ;4iie 

are  green.     Speeimcns  were   f  ;    the  abu^i»  atpe* 

cie^  ;  also  Seuteli  oueB  oC  T/icra  •cit. 

At  South  port,  in  Novembt^r  la«t,  1  ubwcrvud  a  new  ^pcrii^s  of 
Braebythuamn.  intermediate  between  €amp^»trr  :,iiit  r.vAr7'iyf,v*i_ 
<Mffering  from  the  funner  in  its  less  jsbcale  Icavr 
8e<a?»  and  from  the  latter  h^  ii  -  ^tlobily  plicate  b 
gra  tin  ally  tapering  from  n  >   to  a  very  ar  at 

all  acuminate,  shining :    mmmi.  . .  v  tice,  a^^  in  tli  to* 

noicous.     If  £v  TaricU%  it  mnst  bo  nnitod  wit!:  iim 

'■*^, 'whirh  Ir         ^  vtt  been  certainly  ident I UL.;  mi  i>ntailL 
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March  20th,  1865. 
J.  SiDEBOtHAM,  Esq-,  President  of  the  Section,  in  the  Chair. 

A  paper  entitled  "  Kemarks  on  the  Microscopical  ,4ppearance 
of  Cotton  Hair  duriug  Dissolution  in  the*  Ammoniacal  Solution 
of  CoppcTy''  >va«  read  hj  J.  B.  Dancer,  F.K.A.3. 

The  struct ure  of  cotton  hair^j  has  occasionally  fkr niched  an 
i  uteres  ting  topic  of  conversation  at  the  mectingi  of  our  micro- 
Hcopical  section. 

Two  of  our  members,  Mr.  C-luarlcs  0*NeilI  and  3^Ir.  Hejft,  havo 
given  constderuble  timo  and  attention  to  this  Bubjecl.  Mr, 
Walter  Crum^  F.E.S.,  communicated  to  the  Chemical  Society  a 
memoir  **  On  the  Cotton  Fihre,**  and  the  manner  iti  which  it 
nniteia  with  colouring  matter.  His  paper  is  LQustrated  with  some 
beautifully  executed  drawings  of  the  microscopical  appearances 
of  cotton  in  the  natural  state,  and  when  mordanted,  mereerieed, 
and  treiiled  w^ith  varions  dyes ;  the  paper  is  well  \yorthy  tho 
attention  of  thoae  interested  m  this  branch  of  inquiry.  Mr,  Crum 
has  presented  a  copy  of  his  memoir  to  this  eiociety.  His  deacrip- 
titm  of  the  onlinary  appeajanco  of  the  cotton  fibre  agrees  so 
ueju'ly  with  what  I  believe  it  to  be,  that  I  wiU  take  the  liberty  of 
iieferrlngtii  his  ]>rinted  paper  at  page  5,  To  Mr,  Cnim'*?  dewcHp- 
tron  1  may  add,  that  many  specimens  of  eotton,  especiiilly  on  the 
cyUjidrieal  portions  of  the  hair;>,  ^tm  transverse  markmgs.  At 
timeH  these  appear  at  tolerably  regular  intervals;  they  liave  been 
claimed  as  evidences  of  si>iril  structure ;  when,  however*  they 
are  examined  with  inngnilying  powers  of  lOtK)  to  120tl  ihamet^rs 
they  proved  to  be  craeks  m  the  external  membrane.  Other  por- 
tiouB  of  cotton  exhibit  longitudinal  furrows,  irregnlar  in  length  and 
direction — haviDg  a  shrivelled  appearance  something  like  the  bark 
of  an  aged  tree*  In  gun-cotton  tho  tninsver^se  cracks  are  very 
numerous.  From  an  examination  of  ti'ansverae  sections  of  cotton 
1  *  incline  to  the  opinion  that  there  is  an  external  membrane 
distinct  from  the  true  cell-wall  or  cellulose  matter  ;*  inside  the 
celluloNC  there  is  an  irregular  cavity  ;  tbitt,  in  isome  specimens 
(when  viewed  longitudinally),  appears  to  contain  gi-anules*  pro- 
hably  the  reHiains  of  the  organizing  fluid  contents  of  the  cell,  tho 
mucous  matter  which  is  seen  in  growing  cotton  as  mentioned  by 
Captain  Mitchell,  in  liifl  letter  to  Mr,  Hurst,  rea4  at  this  t*ociety, 
March  22nd.  18G1% 

On  the  21st  of  April,  1863,  Mr.  Charles  0*Keill  made  a  com- 
munication to  this  Hcctioni  "  On  tbe  Appearance  of  Cotton  Fibre 
during  Solution  and  Uismtegnition  ;''  these  experiments  refeiTed 
to  iheapptication  of  SchwetKers  solution  of  copper  and  ammonia. 
Under  iho  action  of  this  solvent  Mr.  O'NclIJ  considcra  that  cotton 
©athibits  spiral  vessels  situated  either  inside  or  outside  tho 
external  membrane*  In  a  paper  read  by  the  same  gentleman,  on 
tho  l^a^th  of  May,  lS(i3,  it  is*  stated  that  spiral  vessels  arc  seen 

•  See  Mr*  O'NciU's  pftpefi  April  25tl),  iS63. 
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during  thu  solution  of  gun-cot  ton  in  ether  aud  aleohoL  On  tlio 
21st  of  December,  1HG3»  Mr,  ITeyw  read  a  paper  i>efi>rp  this' 
^eetion,  in  wbieli  he  refers  to  spiral  veft^k  in  cotton  whichhairA 
fle4?«i  to  nreveul  tlit?  collapse  of  tho  tubes.  Tlie  nunouncement 
of  tbe  diHCovery  of  spiral  vesMels  excited  mr  curiosity.  Having 
often  examined  varieties  of  cotton  under  the  microscope  without 
»usjK?e!ing  any  «ueh  structure,  I  was  nntiirallT  desirous  of  wit 
n^9»mg  i  t§  ap  pea  ran  ce  du  ri  n  ^  dlmol  ut  ion,  A  ciir  v  fu  1  e  %  a  m  i  n  ttti  on 
of  cotton  in  tlio  copper  solvent,  with  powers  \'aryin*?  from  50  to 
12<)0  diameterw,  showed  me  the  apncunmce^  desfenbed  by  Mr. 
O'Neilh  I  could  not,  boi^^ner  endorse  his  interurctiitions  of 
them.  On  the  l(3th  of  January,  1865,  I  sent  a  tetter  to  thtj 
chainiian  of  the  microscopical  sectiou,  stating  my  belief  tlmt  tho 
ipiral  appearances  could  be  clearly  traced  to  a  mechanical  action 
which  tne  solvent  exerted  on  the  vegetable  eeU,  and  that  at  »om0 
future  time  I  bopcd  to  illuHiratt?  thia  to  the  inembers  of  th#i 
ecetion.  Siuee  December  last  1  have  subjected  cottuu  diiriugf 
microseopical  c^ainiimtion  to  a  variety  of  inrtneuees  in  atndd^ 
alkaUea,  metallic  sohUions,  iodine,  and  also  gnn-cottou  in  varied 
proiKirtions  of  ether  and  alcohol  Hepoated  einenutcnt«  tend  to 
eonfirm  mjf  diflbelicf  in  the  exlslencc  of  Rpiral  ve^selH,  pr^vperlr 
m  oalied.  either  inside  orautHido  cotton  Imn*.  It  would  be  dim* 
eult  to  explain,  by  jricauH  of  drawings,  bow  these  pseudo-Npirali 
are  created,  and  I  Imve,  therefore,  »upplied  a  number  o' 
seopes  t*^r  ibe  purpose  oT  showiny;,  at  tlie  elosoof  the  mti 
actual  ii'cs,     8onie  of  the  gentlemen  pi*eflent  hav»?  wd* 

jiessctl  !  ■    jsurimonts,  butj  for  the  benefit  of  tbose  who  havfl 

not,  1  n\vM\  fiiicmpt  ft  brief  explanation  to  enable  them  to  com 
ppehend  more  readJlr  what  they  will  see  under  tlie  mi  cms  co  pea, 
Ju  order  to  observe  the  action  of  tho  copper  solvent  on  eottoil^, 
place  a  few  hair**  about  a  quarter  of  ml  iuch  in  iengtb  on  a  glaai 
plate,  and  cover  them  with  thin  gla&e;  it  in  useful  to  rub  a  Utt* 
beeswax  on  the  glasF^  pkte,  in  iuen  a  manner  ae  wili  jutit  euppo 
the  covering  glass,  to  prevent  too  great  a  pressure  on  the  cotton 
then  arrange  the  eottou  under  the  niicroscope  with  a  i 
not  lefts  than  200  diameters.     The  nolvcnt  wnouid  be  fi 
a  glass  ]Hpett6  to  the  edge  of  the  cover 
observer  is  looking  tlirongh  the  microsc^ 
If  the  solvent  is  very  strong  the  action  i«  1' 
fallow,  if  of  moderate  etrengtb  it  will   bf 
iha   solvent   eoines   into  eon  t! 


nf  V 

t*w 

a 

rn] 
w 

id   fTttnttrtn   fM' 

[ii<'h  i  have  to 
fhr    f  \fj  ni  il 

In 

itr, 

fix 

fir 

v*cu 

.u^ 

th 

\  1:4 

0 

UJ 

1  hi  miMiil 

on*; 

c«^ijiiiaM» 

ii  %'A< 

ly 

vuuuc  ouu 


PBOCSEDINGS  OF  ftOCIBTlie* 


801 


ioluble,  and  cxpamli*  to  n  retnarkalilp  degrpo  in  tfie  act  of  di^o- 
lutioih     Tlic  contents  of  the  cell  hohave  in  ft  «iaular  iimum*r  1u 
that  of  the  extcrnaJ  meinbraiie ;   it  w  neither  elastic  nor  very 
soluble.     The  mo^t  stiecciSiful  experinieut  i^  made  by  allowin); 
the  copper  solvent  to  eaiiiD  at  once  into  coiitttct  with  bquw  leiigtli 
of  the  cotton  luiir.     'llie  ?^ol\eiit  penneatea  some  parts  of  th^ 
external   membrane  marc  eaj^ily  than  others,  and  caunee  a  rapid 
i*xpanaion  of  tho  cellulD^^e,  wliieh  bnrats  the  extenml  mcnibrane, 
and  as  thin  aettnn  i**  taking  plare  at  rariouf*  portionn  of  tl)c  name 
liair,  a  tangential  foreo  h  eiertcd  whieli  twiitw  and  contorts  the 
cotton  in  the  direction  of  its  length,  and  thns  a  spiral  appear- 
dti€>0  is  given  to  the  wholo  struetiire  of  the   cell,     The   non- 
elastic   external   covering  h  twisted   round  the  expanded  cel- 
luloBe,  Romotimcs  a^  n  winglo  band,  at  otherj^   like  a  bundle  of 
ftbre«.     in  thopio  partw  where  tho  externa]  covering  hai  given 
way   all   round    the    hair   tho   celluloi>je   ci[Jiiotk    into  a   Inilb, 
pn.*ihing   back  tlio   external   niembj^auo   into  a  scries   of  folds, 
which    form   a   ligjttnrc,    and   re  win  U   tho    expansive    forco  of 
tho    celluloic.      A   number   of  thcHtj   bgatui^Ji    can^o   tbe    ex- 
pand(?d   ceUuloKo    to    ansyrne    tho    appearance   of   a   &tring   of 
beiKls,     Tho   latenU   eipan&ion  of  tlio   celhiloac   contractu   the 
length  of  the  hair,  and  tliiw  causes  the  contents  in  tlie  cavity  of 
the  cell  to  awHunie  a  corrugated  appearance;  thtN  corrugatitni  ha« 
aJjio  been  Hubjeeted  to  the  twifiting  power  along  with  the  other 
pfirti?  of  the  eelh  and  thusj  its  spiral  oppearaiu^e   in   prorimed. 
\Vlmt  becomes  of  the  primordial  utricle  I  cannot  state  with  cer- 
taint y.     After  the   dimppearanco  of  the   celiulosc  there  ii  an 
envelope  letlt,  which  Burrounda  the  content «  of  tlie  cavity  ;  this 
may  be  the  priniordifd  utricle,  or  the  tilm  lef^  by  the  drying  np 
of  thf*  protoplanmie  or  organi?5iijg  tluid.     If  the  solvent  n*  made 
to  eonm  into  contact  with  the  ctidB  of  recently  cut  cotton,  a  l)eau- 
tifiil  trnni pet-mouth  13  produced — the  exposed  enrfaee  of  eelln- 
k)Bt*  b;:  '    '    ind  pushed  back  the  external  co\eriug«  into 

fobb—  :  of  tho  cell  snn\\  in  thiB  mne,  be  ween  pro- 

jecting ti'iJfu  thv.  mouth  of  t!ic  trnmpet  fonn.  Lung  after  th© 
eomplctf*  fbf«?nhiiion  *rf  the  celluloBc  haw  taken  place  the  extenml 
mt*inbr  jni^t  m  the  rutationw  or  twisting^  had  left  it, 

tonao  p  ■   form  of  ringf=<,  which  had  been  the  liL'^fiturcfl 

between   the   buUitiua   expan^iioni*,   other  portions  an 
8piral».     The  cell  contents  also  remain  as  twisted  corn  _ 
From  th«  tiburrved  ditVerence  in  «ylubility  between  the  celhtlowo 
and  I  he  external  and  internal  matter,  1  (should  imagine  a  differ- 
ence in  constitution,     A  few  experiments  have  led  me  to  suspeet 

tbn*    '^'^  of  the  spiral  appearances  obssen^ed  in  hemn  and  flai 

111  ig   diaisolution  may  possibly  b©  caused  by  Ine  mcchfl* 

nil  ill  lit  r  Miii  of  the  fiolvent  employed* 

1*,8,— In  making  the  eupric  oxide  with  ammonia^  the  oridfi  of 
copper  ren  '  '         T        '     V      ■ 

monia.    1! 
small  quantitwi,  mtt^rllros  with  lU  power  in  di^aolving  cotton. 
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M.  Heysi  in  proposing  a  vote  of  tbai^s^  said  tBat  ho  w&a  grati* 
fied  to  find  that  the  important  Bubjeet  of  the  structure  of  cotton, 
in  which  he  had  him  self  for  some  timo  felt  an  interest,  wa^  now 
baing  taken  up  in  a  manner  lilcelj  to  clear  away  all  doubts. 

Mr,  Daneerftlao  read  a  paper  **0n  Psoudoscopie  Yusion  through 
Priains/' 

If  we  look  with  both  eycH  at  an  object*  sneh  as  the  flat  tf*p  of  a 
table,  for  examplct  and  then  interptmo  a  priMm  between  oui*  e*Te 
aud  tho  objectj  we  discover,  after  a  ^huri  tinier  that  the  portion  of 
the  surface  tcj  whiuli  the  wiglit  is  particularly  directed  ha»  appar- 
ently ehauged  ita  distaiux*.  If,  in  trying  the  experiment,  thethiii 
edge  of  the  prism  is  turned  in\^arda  to  the  noHe,  tbe  Ital  snrlace 
will  appear  coucave ;  if»  on  tho  contrary,  tbe  base  or  thick  anglo 
in  turned  towai*tlM  the  nose*  the  Bni'faco  will  appear  eonvei.  The 
full  effect  of  this  alteration  in  the  appearance  of  the  object  i»  not 
realiBed  immethately  ;  some  perMoua  bcc  it  perfectly  in  a  feir 
fseeond^j  others  require  some  moments  of  steady  gazing  befofe  it 
beeome*!  evident  to  them. 

The  character  of  the  enrfiiee  to  which  the  Yiaion  m  directed 
eiercisea  some  influence  in  producing  the  etiecfc.  A  circular 
table  covered  with  a  cloth  of  bright  pattern,  having  a  lew  artielefl 
disposed  toward*  the  edge?*,  exhibits  this  fallacious^  vision  in  a 
marked  degree. 

The  angle  of  the  prisms  for  showing  these  experiiii  '  iuld 

be  about  l.j° ;   if  les^  than  this^  the   elevation  or  d  i  of 

surface  is  not  sulheient  to  produce  a  good  utVect ;  ji  tliu  anglo 
is  much  i^reater  than  15^,  many  persona  are  unable  to  unite  iind 
refected  inmge  of  the  prism  with  tbe  real  image  seen  by  the 
other  e?e. 

Achromatte  prigma  are  jjiuch  to  be  prefeni^d  in  theae  t-x peri- 
men  tH  to  tbo«e  wbicli  are  uncorrected  for  colour.  ExpiTimcntu 
witb  thcHf^  pritiim>*  have  shown  tbat  tbe  tjower  of  converging  the 
optic  aiea  ailter  very  considerably  in  individuali^. 

Oculists  occasionally  reeomnicnd  prlanwtic  lenftea,  mountLHl  in 
spectacle*t»  to  assiiit  persons  who  siutfcr  from  iu^ulliciency  of  the 
rei'ti  interni  muscles  ;  it  would  be  interesting  to  know  if  thone,  m 


Tireswhic!   *^-'-  ^i  -  ilthy 
■  ■[»  are  ex  1  by 

|jcrmjii»  thi»  prLHiijrt5J!iat 


asmted,  have  noticed  the  fiUkciou 
eye  can  appreciate,  The  pHCHuh^w 
u^ing  a  priftm  to  each  oye,  but  in 
painful  Ji^cBsation, 

Tlie  cTplauation  of  tboHc  pi  'iich  1  olf.  >  <mO( 

hesitation,  is  b(we^l  upon  the  vt  in  bin  -ian- 

wo  euttiraate  the  diwtnnee  of  ^ 
once  nPthr*  nptir  nxo^.      hi  tl' 

m 

nn-  ■  ,      .        ■        , 

and  tho  muigination  grudimJiy  removes  the  object  to  this  npptmiit 
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of  lli^  r^al  amilme,  and  ih(*  Imfiginatlrm  rrtiaes  the  oT>je«^t  to  that 
poiiit.  A  (liiigram  tif  tJio  coirvergciiL'O  of  the  optic  a\c®  on  ftu 
oljjcrt,  bt'furQ  and  aflter  tlu*  interposition  of  the  prism,  will  eliow 
that  when  tlie  tMn  otl^e  of  thti  prism  b  tiirued  towainls  the  nose 
the  effort  made  to  unite  tLo  real  itnd  the  refra<*ted  ima^o  ia  the 
same  m  if  the  ^^sioti  was  directed  to  a  poixit  more  distant  than  the 
real  object.  The  opposite  to  this*  takes  place  when  the  bawo  of 
thc^  pri^m  h  tiimcd  towaixls  the  uo^e.  It  i«  very  poKNjble  that 
the  paeudoscopic  vision  through  priwms  may  have  been  notieod  by 
other?,  but  1  fcave  not  been  ablu  to  discover  anj  description  of 
FUeh  in  the  workf?  to  whicli  I  have  access** 

Bf r  liuya  said  he  had  been  asked  by  Mr,  Dale  to  ixitroduce  to 
tbe  not  ice  of  in  embers  a  preparation  of  Canada  balsam  for  mount- 
mg^  which  has  the  property  of  hardening  in  a  very  abort  time.  It 
eoiiiisted  of  balsam  rir»t  made  perfectly  solid  by  evaporation,  and 
tben  dissolved  in  bisulphide  of  carbon*  He  found  the  smell  a 
etrong  objection  to  iti  tise,  but  the  results  were  very  satisfactory, 
the  balsam  on  a  slide  becoming  perfectly  hard  in  a  few  hours.  He 
thought,  however,  the  dry  balsam  might  prove  to  bo  the  more  im- 
portant clement  in  the  preparation,  and  that  its  solution  in  chlo- 
roform would  probably  be  found  to  answer  ail  practical  purposes. 

Mr,  Duneer  exhibited  many  beautiful  pbotograpbs  of  micro* 
scopic  objects  by  Br,  Maddox* 

March  27tJh  ISm, 

JoKX  Pahet,  Esq.,  in  the  Chair* 

Sectiona  of  various  sbelJa  were  exhibited  by  Mr.  Parry, 
An  apparatus  for  applying^  pressure  to  the  cover -glasses  of 
objects  frf*sbly  mounted  in  Canada  balsam*  It  conaiated  of  a 
do^^en  small  upright  platons  placed  in  a  framo,  and  each  furnished 
with  a  spiral  spring  coiled  around  the  rod  and  pressing  against 
the  upper  boriisotital  bar  of  the  frame ♦ 

Dr.  Alcoek  exhibited  a  second  time  bis  spoeimens  of  shells  of 
murine  Enfcomostraca  from  tlie  coast  of  Cralway-  He  said  that 
renewed  examination  of  them  and  the  eollection  of  many  more 
epecimens  had  strengthened  his  belief  that,  however  numerous 
tneir  forms,  they  are  entitled  to  be  considered  as  so  many  distinct 
fipecies,  and  ho  did  not  think  that  tbo  general  arguments  used  by 
Professor  Williamson  in  support  of  an  opposiie  opinion,  at  the 
meeting  of  Februanr  20tb,  had  any  application  to  their  particular 
case,  In  the  first  place,  it  was  stated  tliat  the  outer  skin  or  shells  of 
these  creaturea  is  of  less  value  for  distinction  than  the  internal 
parts ;  but  I>r.  Baird  had  described  nine  out  of  his  fifteen  species 
trom  living  epecimens,  and  yet  in  these  his  gpecifie  di^itiuctious 
are  mainly  derived  from  the  shells.  Again,  we  were  reminded 
that  souui  of  the  Entrtmoatraca  are  known  to  undergo  metamor* 
phoeeis,  and  that  this  might  probably  be  the  case  with  the  genera 
Cy there  and  Cytherois ;  but  CypriB,  which  approaches  rery  nearly 
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ill  clmrivcter  to  Cytbere,  doej*  not  undergo  these  changes^  ftnd1 
might  furaiah  Botiie  ground  for  the  suppoiition  tliat  these  m&rin^' 
Eutomoatraca  nho  do  not ;  but  it  would  be  iutfieieiit  lor  tho  pre^i^ 
sent  puFpoie  to  state  that  there  is  no  support  for  tho  iuppoaitioa 
that  they  do,  on  the  geneml  ground  that  some  kinds  of  EntomoB- , 
iracfi  are  known  to  nndergo  these  changei,  becayie  it  m  also  well ' 
known  that  other  kinds  do  not. 

But  a  further  objeetion  was  that  low  forms  of  animal  life  are 
liable  to  extreme  Tariability,  and  that  the  tame  remark  is  applie- 
able  to  the  lower  groups  io  the  higher  dtvisiona  of  animal®,  the 
argument  being  that  in  these  cases  the  variability  may  be  90  great 
aa  to  render  specLfie  distinction  of  little  or  no  value*  lie  felt 
compelled  to  atate  tbat  he  did  not  admit  this  excessi\^e  variability 
as  a  certain  fact,  even  in  the  lowest  forois  of  auimal  life^  until  it 
could  be  actually  proved  to  be  true  by  most  careful  obiiicrvation, 
and  even  then  he  would  apply  it  no  further  than  to  the  |v  >  '  • 
canes  in  which  it  had  been  proved;  btit  as  to  iDakiu^  it  ; 
rule  with  the  lowest  groups  of  the  bii^dier  divisions  of  nuiuiiijft,  he 
eaw  not  the  slightest  reason  for  doing  ^o.  and  here,  more  than  in 
the  former  cascj  the  dis' entity  uf  tharaetcr  in  the  diilbrent  groups  1 
would  render  it  extremely  unliki.4y  that  what  might  apply  to  one 
would  also  be  found  to  apply  to  another.  Even  amoni^  low  form«  | 
of  animal  Hfe,  such  m  the  Foraminifera,  he  had  searcbod  in  vain 
for  examples  of  that  extreme  variability  wlut^i  must  necoKsarily 
confound  specific  djfltinetion*^,  and  he  was  sure  that  every  young 
working  naturalist,  at  all  events,  would  agree  with  him  that  a  eon* " 
clutjion  so  discouraging  to  exact  observations  as  tbat  suggested  b^ 
Frotesaor  Williamson^  ought  to  b^  accepted  by  no  one  IIIU^  be  ba« 
came  convinced  of  its  truth  by  his  own  painful  exporienee*  With 
regard  to  the  Foraminifera,  he  had  no  heeiLalion  in  saying  that, 
with  only  a  few  eiceptions,  the  extraordinary  uniformity  of  cba* 
meter  in  individuals  of  the  same  tTpe  was  a  fact  thnt  must  •trik©  I 
every  observer*  In  the  caaes  of  Miliolina  and  Polymor  " 
would  admit  there  ia  diffieulty,  but  nn  examination  of 
their  numerous  forma  did  nof  ia  his  mind  fli'  .  ^^ 
ti^jdcncY  to  variatifui,  in  the  i«ent«o  of  thr  '  r 
f'xplitin  I  heir  divcTKity  Knowing,  huwcvi^r,  from  hi 
*  the  atatemcnt  that  tho  For 
'I!  was  prci^firetl  tu  nay  thni 
:  dii  not  at  all  «huw  this 
u\d  distinct  fniru  cme  an 
^  the  charat'ters  of  two  otl. .. , 
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bo  bad  no  sirimg  opitiioo  aa  to  whcthpr  this  queatum  iif  wLtit  a 
Bpecica  is  coulj  or  could  not  be  imuwcrcd,  but  he  felt  atire  that  to 
tike  Profesgor  IViUiauiiou^s  suggeetton^  and  merge  «ome  ten  or 
twenty  of  dieso  foruii  of  JOflriiie  EntomoatracA  into  one  Bpetnes 
would  be  to  make  it  iiupossibl©  to  form  even  a  conjecture  of  wli*t 
is  mennt  by  that  term. 


Thi  Qfikett  Micboscopioal  CLun. 

tJnder  thifl  name  a  new  club  hm  ttirted  in  London*  The 
following  manifeeto  of  the  nature  and  objects  of  this  xusw  Qodi&tj 

ha»  been  issued : 

'*  Tliia  club  hai?  been  established  for  the  purpoie  of  affording  to 
tnicroacopists,  in  and  around  the  metropoliflj  opportunities  for 
meeting  and  exchanging  ideas  without  that  diffiaenee  and  con^ 
Btraiut  which  an  amateur  naturally  feels  when  discue&ing  scientific 
siibjt*et3  id  the  presence  of  pFofetaional  men. 

'*  ITjG  increased  study  of  natural  history  during  late  years  has 
created  a  large  class  of  ob servers,  who,  although  with  limited 
leisure  for  sueti  pursuits,  possess  notwithstandiug  earnestness  of 
purpose,  and  ability  to  render  good  service  in  the  cause  of  micro- 
icopjcai  inveatigation, 

''  The  want  of  such  a  club  as  the  present  has  long  been  felt, 
wherein  microscopista  and  students  with  kindred  tastes  might 
meet  at  stated  periods  to  hold  cheerful  converse  with  each  other, 
eihibifc  and  exchange  spec im ens »  read  papers  on  topics  of  interest, 
discuss  doubtful  points^  compare  notes  of  progresSp  and  gossip 
over  those  Bpecial  subjects  in  which  they  are  more  or  less  in* 
terested  ;  where,  in  fact*  each  member  would  be  solicited  to  bring 
his  own  individunl  expcrienccj  be  it  ever  so  smaU,  and  cast  it  into 
the  ti'easury  for  the  general  good*  Such  are  some  of  the  objects 
which  the  present  club  seeks  to  attain.  In  addition  tliereto  it 
hopes  to  organize  occasional  field  excursions,  at  proper  seasons, 
for  the  eollection  of  liying  specitnens,  to  acquire  a  library  of  such 
hooka  of  reference  aa  wiU  be  most  useful  to  inquiring  students ; 
aod,  trusting  to  the  proverbial  liberality  of  microscopists,  to  add 
theiTto  a  eompreheuaive  cabinet  of  objects.  By  these,  and  similar 
means^the  Quekett  Microscopical  Club  seeks  to  merit  the  support 
of  nil  earnest  men  who  may  be  devoted  to  such  pursuits ;  anoi  by 
fo*(tcring  and  encouraging  a  love  for  microscopical  studies,  to 
deserve  the  approval  of  men  of  science  and  more  learned  societies, 

*^The  ordinary  meetings  of  the  cltib  will  be  held  on  tlie  fourth 
T'  '  ..f  every  month /at  8  o'clock  in  the  evening,  at  No.  82, 
Streetj  Piccadilly. 

'la  4>rder  to  place  the  advantages  of  this  elub  within  the  reach 
of  alK  the  nnniml  subs^eriptlon  has  Ijeen  limited  to  ten  shillings, 
pay:'  I  the  I  at  of  July  in  every  year. 

*M  r     .  nis  of  becoming  members  are  informed  that 

no  mtmncc  fet^  is  demanded,  and  that  the  Secretary  will  furniih 
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them  with  all  further  particulars  which  tlicy  nmy  require,  itpoQ 
iipplicatioii  by  letter^  addressed  to  No,  1D2,  Pii'ijadilly,  W." 

Dr.  LaDkefit^r  haa  been  fleeted  Preaident,  and  Mn  W,  M* 
Bywater  Seeretary,  The  first  lueeting  was  heU  on  the  25t!i  of 
August,  when  Dn  Lank  eater  dellverea  an  addrees  on  the  history 
and  uses  of  the  microscope*  He  said,  aa  an  old  FreHident  of  th« 
Microscopical  iSociety  of  London^  he  welcomed  the  new  club  as  a 
school  and  a  nursery  for  that  aoeiety.  He  hoped  even  that  the 
fact  of  the  existence  of  a  junior  body  would  stimulate  the  parent 
society  to  i^reater  aetivity,  and  thus  promote  the  great  object 
which  all  true  lovers  of  seience  had  at  heart — the  advancement  of 
human  ktiowledge* 

The  second  meeting  was  held  on  Priday*  the  22ad  of  Sf  ptembar. 
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Descriptions  of  New  and  Rare  Diatoms.     Series  XIV. 
By  R.  K.  Greville,  LL.D.,  F.R.S.E.,  &c. 

(Read  Nov.  9th,  4864.) 

(Plates  I  &  II.) 

Plagiooramma. 

Plagiogramma  Wallichianum,  n.  sp.,  Grev. — Valve  linear, 
rounded  at  the  ends;  costae  two  in  the  middle,  and  one 
each  end,  with  a  few  intermediate  pervious  striae.  (Pigs. 
7,8.) 

Hab,     St.  Helena;  rare;  Dr.  Wallieh. 

A  minute,  but  well-marked  species,  of  which  I  find  a  cha- 
racteristic sketch  of  the  valve  in  Dr.  Wallich's  note-book. 
I  have  also  obtained  views  of  the  fnistule  in  both  aspects, 
in  the  portion  of  the  dredging  he  was  kind  enough  to  place 
in  my  hands.  It  is  not  very  closely  allied  to  any  described 
species,  differing  materially  from  P.  pygmteumy  to  which  it 
approaches  in  size,  in  the  pervious  striae,  and  strictly  linear 
form.     Length  -0017". 


Pyxilla,  n.  gen.,  Grev. 

Frustules  free,  oblong,  transversely  bivalved,  box-like, 
minutely  cellulate ;  each  valve  terminating  in  a  short,  thick 
apiculus. 

This  genus  must  obviously  be  associated  with  the  PywidU 
culm;  indeed^  the  two  species  of  which  it  is  composed, 
might  almost  have  been  placed  in  Pymdicula  itself,  so  looaelY 

TOIc  ziii.  a 


2  Grevillb,  on  New  Diatoms, 

is  that  genus  at  present  defined.      In  botb  seetione,  as  it 

stands  {including  both  Fi/sidinda  and  Dtrltfopy^is  of  Ebreo- 
berg),  there  are^  according  to  my  view,  species  bearinji^ 
little,  if  any  I  gcuerie  affinity  i  and,  as  the  minute  fossil 
diatoms  I  am  about  to  describe,  possess  a  striking  character 
oftheir  own,  I  prefer  to  keep  tlieni  apart^  rather  than  athl  to 
the  existing  uncertainty  and  confusion,  which,  after  ali,  is 
mainly  owing,  as  my  frieud  Mr.  Ralfs  has  remarked^  to  vari- 
ous so-called  species  being  stiLl  little  known p 

Fy^Hla  Joknsomana,  n.  sp,,  Grev. — Frustule  cyllndricaU 
oval,  simple  (no  contraction  at  the  suture).     ( Fig^  6,) 

Hub,  Barbadoes  deposit,  Cambridge  estate;  in  bIicI^ 
communicated  by  C,  Johnson,  Esq,;  i-ery  rare. 

This  rare  species  has  only  occurred  to  mc  tiviee^  but  it  ia 
highly  probable  that  in  some  other  samples  of  tlie  cJep(j>it, 
both  it  and  the  folio iviti*^  may  be  rnore  frequent,  The 
cellulation  is  so  minute  v^  to  be  correctly  detined  a»  punc- 
tate j  but  the  cellules,  when  sufficiently  magnified,  appear 
to  be  regularly  hexagonal.  The  suture  is  situated  at  some- 
what more  than  one  third  of  the  total  length  from  one 
extremity.     Length  of  frustule  "0025'^ 

PyxUia  Bardadams,  n.  sp.^  Grev,^ — Frustule  contracted 
at  the  suture,  one  valve  cylindrical,  the  other  globose, 
(Fig.  5.) 

Hab.  Darbadoes  deposit,  Cambridge  estate;  in  ulideii 
communicated  by  C,  Johnson,  E^^q, 

A  most  beaiitifnl  diatom.  The  globose  valve  with  ita 
contracted  base  and  terminal  npiridusj  resemble.'^  the  bulbous 
dome  which  crowns  tlie  luinaret  of  an  eaNt*Tn  mosHjue. 
Although  there  ia  a  great  contraction  bet  ween  tlie  vulvcit, 
the  suture  itself  is  acute  and  somewhat  prominent,  as  in 
some  of  the  Cre^welliiie,  The  puuetation  is  as  minute  aa  iu 
the  preceding  species,  and,  under  a  high  power,  cooie«  ^-* 
equally  beautiful  as  hexagonal  reticulation.      Length  *<J< 
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Tbe  largest  and  fiacst  of  all  the  kiiovvu  Cresnmiitm,  dis- 
covered by  my  acute  and  very  obliging  eorres  pond  cut,  Mr. 
J,  Lintoti  PalniPfj  Sur*reou,  R,N,,  who  lias  kindly  trans- 
mitted many  new  tilings,  aceornpanied  with  notes  and 
lik etches.  One  largo  diatom  of  aiDgular  interest  I  hope 
shortly  to  piibliftli  as  a  new  genus,  under  the  well -merited 
name  of  Puimvtia.  The  subject  at  present  under  considera- 
tion is  a  giant  in  Crc«.m^elliaf  the  frustules  being  no  less  than 
*0030'  to  iJ(>35"  long,  and  *00J0"  broad,  somewhat  con- 
tracted towardfl  tlie  suture*  The  connecting  processes  are 
twenty  and  np wards,  and  truneate^  as  in  C*  Turris  and 
iurf/irhi,  and  situated  just  within  the  margin  of  the  truncate 
end  of  the  valve.  A  very  remarkable  character  is  conspicu- 
ous in  the  structure,  which,  near  the  suture,  is  punctate,  but^ 
by  degrees,  becomes  more  autl  morcMHstinetly  cellulate,  the  cel- 
lules towards  the  ends  being  hexagonal,  and  about  ten  in  'Wl'', 
1  have  as  yet  eeen  only  two  frustules  in  connection*  While 
engaged  in  preparing  this  paper,  t  was  agreeably  sur- 
prised to  discover  in  some  Sbark^s  Bay  slides,  in  the 
cabinet  of  my  friend,  Mr.  George  Norman^  both  front  and 
side  views  of  this  specirs*  For  tbe  finest  example  in  my 
own  caljiiiet,  I  am  indebted  to  tbe  generosity  uf  Lawrence 
llardnuui.  Esq.,  the  wtll-known  diatomist  and  admirable 
micrcjacopical  manipulat<ir,  whose  friendly  assistance  in  some 
very  critical  iniestigation,  1  shall  hereafter  have  a  more 
favorable  opportunity  of  acknowledging, 

CtfSftwtllia  ctj lin dract' a^  n .  sp. ,  G rev. —  F rusti d  l- s  cy  1  i n- 
drical  (not  eoutracted  at  the  suture),  truncated^  unequal  in 
length ;  eomie*'ting  processes  uumcrousj  fine,  truncated  ^ 
Btmeture  ob^icure*     (Fig.  10,) 

Ha  // .  H  0  n  g  K  on  g  h  arbo  u  r  j  M  ay  and  J  une  i  J  oh  n  Li  n  U  m 
Palmer,  Kn[. 

Another  very  notable  species^,  which  we  owe  to  the  exertions 
of  ^Ir*  Palmer.  It  exhibits  a  larger  number  of  frnstnles  in 
connection  than  any  other  hitherto  observed^  and,  at  fn*st 
sight,  bears  no  inronsiderable  resemblance  to  a  Me/o.nra* 
The  connecting  processes,  and  even  the  suture,  are  incon- 
spicuous in  sjK'cimcns  preserved  in  balsam,  but  come  out 
moit?  distinctly  when  burnt  on  the  cover  and  mounted  dry. 
The  strueturc'is  deuse  and  obscure,  the  colour  pale,  with  a 
tinge  of  yellow. 

It  is  by  no  means  nire  in  one  of  the  gatherings  kindly 
sent  me  by  its  discoverer.  Length  of  fmstiilcs  '0015"  la 
•0U25%  or  more;  breadth  about  Ck)18', 

Cnstwi'tira  Hmbadcnsii^  n*  sp.,  Grev. — Small;  irnstutea 
dliptie,  coiiJ^picuoutsly  cellulate ;  suture  sharply  prominent; 
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eouQectJtig  processes  about  8;  aculeate,  sitiiated  near  the 

sutuiT*     (Fig,  1 1 .) 

Half,  Barbadoes  deposit^  Cara bridge  estate;  in  slides 
communicated  by  C.  Johuson,  Esq. 

Altbough  1  have  been  familiar  with  this  little  species  for 
some  yearSj  I  have  refrained  from  its  publication  until  I 
could  quite  satisfy  myself  that  it  was  constant  to  its  cha- 
racters. An  extensive  scries  of  indi\'idual«  having  now 
passed  under  my  observation,  I  no  longer  hesitate  to  admit 
its  claims.  Its  ellipsoidal  form  and  acute  prouiinent  sutnrci 
with  the  circle  of  aculeate  proeesses  arising  at  a  short  difi-  , 
tanc6  from  the  suture,  constitute  an  assemblage  of  cha 
racters  which  cannot  fail  to  identify  it.  The  cellules 
5 — n  in  -Wr'.    Diameter  nearly  always  about  ■OfJ2(r. 

Cress weUia  ftphtpnca.^   n.    sp,,  Grev. — ^ Minute;    f 
spherical ;  ce Halation  very  minutely  punctiform  ^  coi^  _^ 

proeesses  numerous^  truncate^  forming   a  terminal  coronet. 
(Fig.  12.) 

flub.  Barbodoes  deposit^  Cambridge  estate  i  in  slides 
comniunieatcd  by  C«  Johnson^  Esq, 

l)istine:uished  by  its  small  size  (0010"  in  diameter),  its 
globular    form  and    very    minute    celhdjition^    the    celluJca 
being  as  many  as  about  12  in  '001",     Althouj^h  very  rare,  1^ 
have  seen,  at  least,  a  score  of  *ipecimens,  but  only  a  single 
example  of  frustules  in  connection »     The  proeesses  are  very^ 
slender  and  numerous^  and  are  arranged  in  a  diverging  circle* 

CreisweUia  mlnuta^  n,  sp,,  Grev.— Very  minutr;  frustulej 
oblong,  with  rounded  cuds;  ccllulation  csceedinglv  minutcl 
(Fig.  13.) 

Hab.      Barbadoes   deposit^   Cambridge  estate;   in  slide 
coramunieatetl  by  Mr,  C.  lohnson  ;  very  rare. 

Tlie  length  of  tbisj  the  smallest  species  of  the  genus, 
•0010",  the  breadth   O0O5".     The  connecting  proet?t«Hes  being  J 
more  or  Icas  injured,  I  am  unable  to  say  whether  they  mre 
truncate  or  aculeate* 

Li£Lii)i!*cts,  n,  gen*,  Grcv. 


Frniitules  aimple,  discoid  (eircnlnr  or  oval)  with  n  "-— .^ 
connecting  zone ;  valves  somewhat  eonvcxi  mnonio-rk 
more  ot  Xva^  !ii«pid. 

Thr  nV^JM(>N  of  which   t  now  r^^ntoiv  to  <ym»tittite  ft  Vi^w 
gei 
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XanihiopyscicUe.  The  valves  are  remarkable  for  the  sinuous^ 
inosculating  veins  and  furrow-like  interstices.  The  veins  are 
produced  here  and  there,  into  elevated  points,  or  short  spines, 
not  always  very  obvious,  unless  in  an  oblique  or  front  view. 
The  genus  is  related  on  the  one  hand  to  Pyxidicula  and  its 
allies,  on  the  other,  to  the  Coscinodisce<e. 

Ldradiscus  BarbadensiSy  n.  sp.,  Grev. — Valve  circular,  with 
a  wide  sinuous  reticulation  passing  towards  the  margin  into 
radiating  lines.     (Fig.  14.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. ;  rare. 

Valve  hyaline,  the  large  flexuose  reticulation  occupying 
from  one  half  to  nearly  the  whole  of  the  disc,  and  much  less 
hispid  than  in  the  following  species.  I  have  never  seen  the 
front  view.     Diameter  about  '0030". 

Liradiscus  ovalis,  n.  sp.,  Grev. — Valve  elliptic-oval,  the 
sinuous  reticulation  reaching  nearly  to  the  margin,  more  or 
less  hispid.     (Figs.  15,  16.) 

Hab.  Barbadoes  deposit,  Cambridge  estate,  frequent ;  in 
slides  communicated  by  C.  Johnson,  Esq. 

The  valve  varies  considerably  in  the  size  of  the  reticulation, 
and  in  the  degree  of  hispidity.  In  some  specimens  it  is  diflS- 
cult  to  perceive  the  spines  in  a  side  view,  except  where  they 
rise  up  close  to  the  margin.  Long  diameter  about  -0025". 
I  am  under  an  impression  that  a  third  species  exists  in  the 
deposit^  with  a  smaller  reticulation,  and  the  little  spines 
crowded. 


AuLiscus. 

Auliscus  notatus,  n.  sp.,  Grev. — Small ;  valve  strictly  cir- 
cular, with  two  processes  ;  whole  surface  covered  with  nearly 
equally  distributed  minute  puncta.     (Fig.  2.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. ;  very  rare. 

This  elegant  minute  diatom  while  evidently  allied  to  A. 
punctatuSy  is,  I  believe,  truly  distinct.  The  valve  is  very 
much  smaller  and  strictly  circular;  and  the  punctation  is 
uniform,  not  exhibiting  the  slightest  tendency  to  radiation. 
In  the  specimens  which  I  have  seen,  the  processes  arc  situated 
at  some  distance  from  the  margin.     Diameter  '0018". 

Auliscus  Barbadensis,  n.  sp.,  Grev. — Valve  elliptic-oval, 
with  a  small  umbilicus,  2  processes,  4  radiating  lines  arranged 
iu  a  cruciform  manner,  and  2  less  conspicuous  lateral  ones. 
(Fig.  1.) 
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Hub.  Barbadoes  deposit,  Cambridge  estate;  C.  Johiison, 
Estj* ;  extremely  rare* 

In  outline^  but  iu  no  other  cbaraeter,  reaemblinw  A*  ovalis, 
Tbt*  radiating  lilies  whicb  form  the  cross,  are  simple  as  they 
leave  the  centre,  but  afterwards^  by  giving^  off  two  or  thrc^ 
very  short  rarayli,  terminate  within  the  oiargiu  iu  pcneiU  of 
mya.  Au  intermediate  pencil  on  each  side  is  obscure,  but 
probably  might  be  more  decided  in  other  examples*  Long 
diameter  ^0025"* 

BlUDULFHIA. 

Biddulphia  fimbriata,  n,  sp»,  Grev. — Stnictare  minutely 
dotted ;  valves  with  the  angles  produced  into  curved,  obtuse 
horns,  and  furnished  with  a  marginal  row  of  long  fiiajneuts. 
(Fi{..40 

HaJh  Barbndoes  deposit,  Cambridge  estate ;  in  slides 
commnnicated  by  C.  Johnson^  Esq. ;  rare. 

A  most  extraordinary  f^pecies,  of  which  1  have  »cen  at  least 
half  a  dozen  examples  in  diflcrent  degrees  of  preservation* 
The  horns  are  slightly  tumid  towards  the  basc^  and  the  ter- 
minal articulating;  surface!^  obliquely  truncate.  The  most 
remark ribie  feature  consists  iu  the  filutneuts  which  fringe  the 
k discoid  margin  of  the  valve.  None  of  tbcni  appear  to  be 
r quite  perfect  at  the  apex,  and  yet  in  the  specimen  tigurcd  they 
arc  as  long  again  as  the  horns*  Minute  raised  points  are 
sparingly  scattered  towards  the  margin  of  the  val\  c.    Diameter 

Biddulphia  spino»a^  u.  sp,^  Grev* — Structure  very  minutely 
pimctntcj  valve  elbptiealj  produced  at  the  angle-*  into  2 
minute  horns,  and  armed  with  3  margitial  spines  on  each  sidcj 
besides  1  opposite  each  hum*     (fig-  ^■) 

Hah,  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C,  Johnson,  Esq.;  rare. 

Althouf^h  tliis  diatom  i«  dc<^idedly  rare,  I  cannot  have  seen 

.  friver  than  a  dozen  or  m-  <  imenf*  of  th  "    t. 

rtainin^  its  weU-markcd  t  J.  r*;  the  oidy  ni» 

i  some  d  i  Jl'c rence  i  u  t h  c  b r ea *  k i i ,  a n d  in  t '  i  in*. 

The  horns  arc  very  small,  obtUMN  r^i*  ...aon 

Hi  the  ba»e*     Din  meter  about  '(H^ 
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prominent  pBeudo-nodules  (elongated  procc&sea) ;  3  veiD^like 
lines  projecting  from  each  side,  and  tlie  wliole  surface,  except 
tlie  angles,  tilled  up  with  circular,  remote,  subcquidistant 
cellules;  connecting  zone  filled  with  similar  cellules  arranged 
in  nblitjue  decussating  lines*     (Fi^a*  23j  24.) 

litib.     Dredged    otf  Sydney,   New    South   Wales,    in   15 
fathoms*     N.  F,  Dobrcc*  Esq* 

This  splendid  Triceralium  was  detected  by  Mr*  Norman  in 
some  material  dredged  by  his  friend  Mr.  N,  F,  Dobree^  near 
Sydney.  It  is  a  very  beautiful  object,  and  fortunately,  Mr* 
Ni>rnjan  obtained  botli  front  and  side  views  of  the  frustule. 
The  valve  h  very  convex,  and  has  three  vein-like  lines  pra- 
jccting  from  each  side,  the  middle  one  of  which  reaches  half 
way  to  the  centre*  llemotely  scattered  over  the  surface  are 
circular  cellules,  and  at  the  angles  are  yery  prominent  pscudo- 
nodulcs, — so  cailcdj  but  which  in  the  front  view  turn  out  to 
be  elongated  processes;  a  circumstance  which  shows  how 
difficult  it  is  to  describe  tliese  objects  Id  the  absence  of  per- 
fect materials.  The  front  view  is  very  interesting,  as  showing 
the  processes  referred  to,  terminating  in  a  little  obliquely 
jihieed  disc  so  exquisitely  dotted  as  to  remind  the  observer  of 
the  compound  eyes  of  insects.  These  punctate  diM*s  are  the 
articulating  surfaces;  and  it  is  scarcely  possible  to  resist  the 
conclusion  that  Bome  conimuuicution  mu^t  exist  between  thtj 
procesfics  of  the  frnstuies  so  united  by  means  of  this  structure- 
Are  they  the  base  or  scars  of  minute  vessels  intended  to  hold 
the  chain  of  frustulei!  together  until  the  period  of  maturity  and 
separation  'f  A  little  above,  and  on  the  inner  side  of  the  punctat 
sj>accs  are  tcnninal  spines,  the  bases  only  being  left  in  the 
fipecimens  before  mc.  In  position  they  resemble  those  which 
1  have  observed  in  various  other  Triceratia^  in  some  stpecies 
of  Enio^oniaf  aTid  in  the  genus  H^mifitilu^.  In  the  couneet- 
ing  Rone  of  our  present  species,  the  round  cellules  arc  armnged 
fiymmetrically  tii  oblique  decussating  lines.  One  specimen 
(fig*  24)  exhibits  a  variation  of  structure  intermediate  bet^^  ■ 
the  conneetiijg  zone  and  the  valve^  consisting  of  a  broad 
of  totally  did'crcnt  cellides^  much  larger,  of  a  roundish^uval 
8lightlv  quadrate  nhape,  and  closely  arranged*  How  so  re- 
markable an  organisation  should  occur  in  one  example  and 
'  tio^  ■  *  ^  1  thers,  Is  sufficiently  perplexing,  Distance  between 
til  :>f  tlm  valve  ij(MO'\ 

^  n*  ftp.j  Grev. — Vai\c  with  sti'aight 
u'8,  with  transverse  lines  cutting  them 
fci  n&  to  leave  a  nearly  equal  hexagonal  centre  ;  istrueture 

iii*i-K'  punctate,  in  lines  radiating  from  a  small  punctate 
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umbilicus  ^  but^  within  the  angle,  passlDg  in  right  Hues  from 
the  t rails ver&e  line.     (Fig.  20,) 

Hab,  Barbudoes  deposit,  Cambridge  estate ;  C*  Johnson, 
Esq. 

I  am  not  a^i^are  of  any  species  with  which  tlie  iiresent 
diatom  can  be  compared*  There  is  no  appearance  of  a  pseiulo* 
nodule.  The  transverse  line  which  cuts  off  the  angle  is  not 
like  a  rib,  but  appears  rather  like  a  break  in  the  conti- 
nuity of  the  radiating  lines  of  puueta,  or  like  a  groove,  fur 
there  is  a  perceptible  shadow.  But  there  is  not  actuid!y  a 
break  in  the  continuity  of  the  lines  referred  to,  hut  a  sudden 
termination  ;  for  the  space  between  tlie  transverse  line  and 
tlie  angle  is  filled  up  with  a  ditferent  set  of  liucs^  arranged  at 
a  riglit  angle  to  the  transverse  line.  Distance  between  the 
angles  0025'. 

Tncernfmm  Kitfmmimfmj  n.  sp.,  Grev. — Valve  triradiate, 
the  angles  prolunged  into  narrow  linear  arms  terminated  by 
promincjit    |iseu<io-nodules ;     Btrncture     rctieulato-celhdate,^ 
three  rows  of  celhdes  being  contained  in  the  arms.    (Fig.  18.) 

HiiL  Deposit  at  Nottingham^  Maryland,  IJ,S  j  ¥. 
Kitton,  Esq. 

A  very  iiiterc.«^tiTig  species   allied  to  T.  Solemyteros  and 
ilguluium,  and,  indeed,  so  siniilar  in  form,  that  any  t>!ie,  in  the 
absence  of  minute  cxa  mi  nation,  might  be  pai'tloned  for  pro* 
nounring  all  three  identical,     Mr.  Kitton»  as  I  find  from  the 
draTrtingst  he   htis  kindly  jwrmitted  mc  to  see,  referred  our 
present  species  to  T.  Saii^ioceras ;  hut  the  difterencr^  are  hi 
reality   very  decided.     The  last-named  species  lias  not  the 
%^ery  slightest  trace  of  a  pscudo-nodulc.    In  T.  Kitiouiantfm,  nn 
the  contrary,  it  is  consspienousg  and  in  the  front  view 
lug  to  Mr*   Kittoii*s  drawing)  projects  above   and  b^ 
connecting  xonc,  like  a  hammer.     The  structure,  also,  is  much 
more  widely  cellulate.     t>nr  new  species,  therefore,  ditfc-rsi 
from  T.  Sok'HocerQs  both  in  structure  and  in  being  furnished 
with  a  pseiido- nodule  ;  and  from   7^.   Uffuhifum  in  »!. 
The  frfuit  view  of  the  pM'iido-uodule  in  the  hitter 
been  seen.     The  cell  oh  a  of  1\  KHimii 
and  iu  the  arras  about  8  in  *fH>!"*     1; 

imgies  *mm\ 

THrrtufmm  nifrm*mj<^  n*8|i.,  Grcv, — Sn*'^^^  •  ^  ..i. .» ♦rTr,..!:^* 
tlie  iirnn*   linear- oblong,   rounded  «t  t 
short    \cin  like    liuiH   on     i>aeh    s^ido,  ouU 
betifeen   the    line^,    fhf«    ^4 hole    iWrtntnT  a 
ii    btati 
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Hah,     Bfirbadoes  deposit^   Cambridge  estate;    in    slides 
>m  muni  cat  ed  hj  C,  Johnnon,  Esq. 

A  most  brilliant  and  beautiful  diatom  allierl  to  T,  lohntum, 
but  apparently  ciistinct*  The  arms  are  much  long^er  and 
narrower ;  and  the  punctation  is  confined  to  the  iutcrvals 
between  the  lines  on  the  same  side,  thus  leaving  a  well-defined^ 
Voad,  blank  space  extending  down  the  middle  of  each  arm  to 
lie  central  area.  The  latter  h  occupied  by  a  tmall  cluBter 
of  puucta  opposite  each  side- angle,  with  a  few  scattered  inter- 
mediate oues^  so  as  to  enclose  an  obtusely  triangular  blank 
space*     Distance  between  the  arms  0028"'. 

Trieerailum  canceliatum,  n,  sp.^  Gre>% — Yalve  with  slightly 

sneare  sides  and  subacute  angles ;  surface  with  G  alternate 

"radiating  elevations  and    depressions,  filled    with   radiating 

I  lines  of  cellules  wliich  become  large  and  somewhat  quadrate 
Id  wards  the  margin  and  angles,  which  latter  contain  large 
■seado-nodules.     (Fig.  17.) 
I  Hab.     Barbiidocs  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq.  \  extremely  rare. 

A  very  curious  and  unquestionably  distinct  species.     The 

jrface  is  undulated  in  such  a  way  that  when  the  angles  are 

focus,  they  appear  to  terminate  a  ridge  or  elevation  which 

liates  from  the  centre,  while  the  middle  of  the  margin  at 

acli  side  is  out  of  focns,  and  in  like  manner  terminates  a 

idiattng  depression.     The  cellulation  gradually  increases  in 

Jizc  from  the  centre  to  the  margin^  and  to  the  angles,  where 

_    ends  abruptly  at  the  pseudo-nodnles  which,  in  the  front 

view  must  be  con^iderabiy  elongated  processes.     There  is  a 

jBort  of  indication  of  the  commencement  of  vein-like   lines, 

ore  and  there  at  the  margin,  especially  near  the  angles,  which 

\  shown  by  some  of  the  cellule-walls  becoming  thickened  for  a 

bort  distance  inwards.     Distance  between  the  angles  *0O32", 

Tticenitium  accept mn^  n.  sp.,   Grev,— Small ;    valve  with 

wly  straight  sides  and  obtuse  angles  containing  a  eonspi- 

roundish  pseudo-nodule ;  structure  composed  of  lines 

ite  puncta  radiating  from  an  umbilicus  of  a  few  larger 

he  lines  diverging  in  a  fan-like  manner  to  the  sides, 

erging  towards  the  angles.     (Fig*  21.) 

^Barhadoes  deposit,  Cambridge   estate;     in    slides 

ated  by  C.  Johnson,  Esq. 

eh  tlie  sides  of  the  valv©  are  neorly  straight,  there 

ihle  approach  towards  convexity-     T)ie  pseudo- 

trau'^verscly  ronudish-oval,    and    somewhat  re- 

"  I  <  )id  process  of  an  Auliscm.    Distance  between 
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with  nearly  straight  sides  and  rounded  aiiglesj  which  contain 
large  hemispherical  pseiido- nodules,  haviug  a  nucleus  of  very 
minute  puncta  ;  stirface  with  6  alternately  raised  and  deprcBsed 
radiating  undulations ;  structure  composed  of  lines  of  minute 
pun  eta  radiating  from  a  small  blank  umbilicus;  margin 
coarsely  striated,     (l^^g^  25.) 

Mab,  Baibadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. ;  very  rare. 

This  fine  diatom  belongs  to  a  small  group  in  which  occur 
the  remarkable  undulations  of  the  surface  of  the  valvCj  already 
described  in  1\  canceUutnm,  They  exist  also  in  T,  hisignr^  a 
fact  which  I  overlooked  in  my  description  of  that  species,  but 
which  was  detected  by  my  acute  friend  Mr.  llalfs-  It  may 
be  a  question  whether  the  present  diatom  be  not  a  variety  of 
the  one  last  namedi  but  after  the  examination  of  a  series  of 
specimens^  I  am  under  a  very  strong  impression  that  the  two, 
although  very  nearly  related,  are  really  distinct.  Our  present 
Bpeeies  is  larger,  the  sides  always  nearly  straight,  utul  tlic 
angles  leas  rounded*  In  T.  inmtftie  tlie  sides  are  always  euti- 
sidcrably  concave,  and  the  angles  hemispherical,  a  very 
striking  character.     Distance  between  the  angles  '0050"* 

Triceratium  quadranpiiare^  n.  sp*,  Grev* — Large ;  valve 
with  4  rounded  J  somewhat  produced  angles,  and  sides  with  a 
concavity  iu  the  middle;  cellulation  eontstpieuous,  irregidarlj 
licxagonalj  radiating  from  the  centre ;  the  celhiles  beeoining 
suddenly  very  small  within  the  angleSj  which  exhibit  no 
decided  pseudo-nodule*     (Fig*  26,) 

HaL  Barbadoes  deposit,  Cambridge  estate  j  C,  Johnson, 
Esq*  •  very  rare, 

A  very  fine  species  with  a  graceful  outline,  and  pale,  dcli- 
eate  reticulation.  Margin  thickened^  or  perhapiij  rathe 
involute,  especially  at  the  lateral  concavities.  The  lalve  mh^ht 
be  almost  described  as  foiir-lohed,  each  lobe  broadly  elliptical- 
ovate,  with  the  angle  produced*     Distance  between  the  anirles 

lyiceraiinm  Atrmiuji,  n,  «p.j  Grev. — Very  minute  j  valve 
with  slightly  concave  mths  nnd   rounded  angles*,  svh  ci 

is  llie  appearance  of  a  small  p^eudo^nodule  acn>^si  thr  ■  nil 

apex;  margin  with  4 — 5  minute  puncta;  central  sitruuturc 
obscure.  (Fig.  22») 

IJe&,  BarbadocH  deposit,  Cambridge  ei^tatc;  in  slides 
communicated  by  C,  Johnson,  Esq.  j  extremely  rare, 

I  can  make  nothing  more  out  of  this  vei^  'minute  diatom 
thaii  what  h  contiiitied  in  the  a)>e€iftc  character* 
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Notes  on  the  Yin  eg  Ait  Plant. 
By  Hexky  J.  Slace,  F.G,S, 

(Read  January  lltb,  1863.) 

The  term  *^  Vinegar  Plant"  ia  applied  to  a  tough,  leatlierjr 
formation,  which j  under  certain  circumstances^  makes  its 
appt*a ranee  in  saccharine  solutions  undergoing  the  acetous 
fermentation.  It  is,  no  donbt,  essentially  the  same  plant  as 
that  which  occurs  in  a  less  compact  tbrra,  in  the  Freoch 
vinegar  vats,  and  which  encrusts  the  birch  twigs  or  shavings 
used  in  the  (Terra an  process. 

Vinegar  plants  are  frequently  employed'  in  domestic 
economy  for  the  manufacture  of  vinegar  ;  and  a  well-grown 
specimen  bears  considerable  resemblance  to  a  piece  of  buck- 
skin leather  that  has  been  soaked  in  water*  If  a  young 
vinegar  plant  is  placed  in  a  vessel  containing  half  a  gallon 
of  brown  sugar  and  water,  to  which  a  little  treacle  niav  be 
added  I  and  is  kept  in  a  dark  warm  place,  it  grows  rapidly, 
chiefly  by  accessions  to  its  under  surfaeei  and  it  extends 
laterally  till  it  reaches  the  sides  of  the  vessel,  the  form  of 
which  it  assumes.  In  a  month  or  six  weeks  the  saccharine 
solution  will  be  converted  into  strong,  well* flavoured  I'inegar. 
The  plant  is  then  removed^  and  the  vinegar  boiled  to  kill  the 
spores  it  contains. 

At  the  close  of  this  process  of  vinegar  makiugp  the  plant 
will  he  found  to  have  increased  greatly  in  thickness,  and  the 
under,  or  newly  formed  portions  will  be  of  a  softer  und  looser 
texture  than  the  upper  layers.  In  tfiis  condition  the  plant 
is  readily  divided  bv  hori/.ontal  splitting  into  two  or  more 
layers^  one  of  which,  if  placed  iu  a  fresh  solution^  will  soon 
excite  the  vinegai*  tier  mentation  j  and  increase  in  bulk  while 
the  acetic  acid  is  formed. 
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The  *  MicTOgraphic  Dictionary*  contains  a  dig^est  of  various 
observations  ma^eupon  this  plant.     The  general  mas^  of  thft 
plant  is  d€9Cribe<l  as  a  structureless  jcllvj  having    f    ' 
plius  strnctures  imbedded  in  it,  and  '*  exhibiting  tr 
which/'  as  the  writer  says,  "render  it  impossible  for  them  to 
be  regarded  as  of  distinct  ori^n.**     Amongst  the  imbedded 
objects,  the  '  Micrograph ic  Dietionary '  speaks  of  cells  like 
yeastj  but  geiierally  elliptical,  of  others  with  short  eyiindrical 
joints,  and  of  long  tnbnlar  filiaraents  terminating  in  elliptical 
oellsj     so  as  to  resemble  old  turn.     Branched    filaments  tire 
likewise  mentioned,  and  it  is   stated  that  ■when   a  vinegar 
plant  is  left  upon  a  solution  after  the  saccharine  matter  has 
i>een  separated^  patches  of  blue,  green,  and  yellow  mould — 
PefiicilUum  ylaucum — appear*  From  these  facts,  the  writer  in 
the   '  Micrographic  Dictionary*  considers   that   the   viuegarH 
plant  may  be  regarded  as  the  mycelium  of  the  PcnidUiun^^^ 
glaucum  vegetating    actively,   and  increasing    by    crops  of 
gonidia  or  gemmije.     It  is  also  stated  that  yeast-eelis    arc 
not  to  be  distinguished  from  cells  found  in  the  vinegar  plant* 

An  examination  of  the  vinegar  plant  with  low  powers, 
ahows  no  more  than  the  '  Mica^ographic  Dictionarj^^  describes ; 
but    if  very  thin   portions  are  carefully    illuminated     and 
viewed  under  a  magnitication  if  from  one  to  three  thousand 
linear,  it  will  be  found  that   the  gehttinous  matter,  hitherto 
treated   as  structure  less,  contains  millions   of  smaU    bodies 
resembling  the  bacteria  that  occur  in  the  pellicle  of  sola* 
tions  set  aside  to  develope  infusoria    These  iM^lies  vary  con* 
siderably  in  siise,  some  not  exceeding  rirhni*  '"  length »  othen* 
twice  08  big,  or  more.     If  stained  with  iodine,  they  some- 
times Ijecorae  a  little  plainer;  but  the  more  delicate  will  not 
ap{)ear  as  beaded  structures  to  an  observer  coming  r 
fresh  to  their  examination.     I   do  not  think  all  arc  bca      :, 
and  some  seem  to  he  in  an  intermediate  stage.     The  numb^ir 
that  can  be  made  out  as  beaded  will  depend  upon  the  •-  •  - 
employed  in  the  investigation  ;  and  in  the  course  of  awc^ 
two  an  observer  will  l>e  able  to  trace  their  ^fi 
suilicient  extent  to  jnntify  the  belief,  that  all  i  ' 
or  tend  towards,  the   l>aeterimn  ftirm.     1    bi4ieve   \  i 

plant  is  commonly  associated  with  bacterinm-like  bo:-    ,  .1 

probably  when  their  nnmber  is  moderate,  they  do  ocit  notieu- 
ably  interfere  with  tlie  vinous  termeutation.      In   t*     - 
gar  plant  thev  are  m%  nutntrroui^  n%  to  su^gf^t  the 
tf„       ;        .'   '.,  =.„  .-  ■■     ..'„    .     /  --.       ■ 

Hi 
\\ 

ii  ■ 
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wfth  the  ^TXjB'th  of  the  plant,  though  under  other  conditions 
they  may  he  prod  tic  ud  by  purely  chemical  means.  The  rane- 
migar  assimilates  one  equivalent  of  water  and  becomes  fruit- 
gugar,  the  fruit^Bug^ar  is  changetl  into  alcohol  and  earbonic 
acid  and  the  alcohol  oxydizedj  first  into  aldehyd,  and  then 
iuto  acetic  acid.  Professor  Miller  sa^^Sj  "  the  formation  of 
aklelhyd  appears  always  to  precede  the  production  of 
vinegar.'^ 

When  saccharine  matter  is  fermented  into  alcohol  by 
the  agency  of  ycast-eelUj  no  other  microscopic  vegetation 
ia  present  in  suflicient  quantity  to  affect  the  result ;  but  when 
the  vinegar  fermentation  is  carried  on  we  find  cells  closely 
rescmbUng  yeast -cells,  and  also  a  great  nnniber  of  other  cellsj 
and  these  cells,  together  with  the  geIatinoui&  material  to 
which  they  give  rise^  and  in  which  they  are  imbedded,  appear 
to  be  o\y discing  agents  by  wbloh  the  alcohol  is  further  trans- 
formed • 

Since  I  described  the  bacterium  bodies  whicli  the  vinegar 
plant  contains,  in  the  '  Intellect nul  Observer/  voL  iv,  p*  238, 
I  have  made  further  experiments  with  vinegar  plants^  and 
now  venture  to  claim  the  attention  of  the  Society  to  some 
of  the  facts  ascertained,  I  took  a  large  vinegar  plant  out 
of  a  aaceliarine  solution  in  which  it  was  growing,  and  left 
it  on  a  plate  in  a  wann  room.  It  soon  came  to  the  con- 
dition of  a  slightly  moist  piece  of  Icatherj  and  was  allowed 
to  remain  iu  that  state  for  some  time.  In  dry  weather  it 
lost  a  little  moisture^  and  on  damp  days  took  in  a  fresh 
supply*  It  was  finally  placed  in  a  large  porcelain  dish,  filled 
with  sugar  and  wntcr^  and  soon  yielded  a  great  crop  of  bluci 
green,  and  yellow  mould,  with  beautiful  strings  and  tufta 
of  spoiTS,  No  vinegar  appeared,  though  the  sugar  disap- 
pcarcil,  and  after  the  process  had  gone  on  for  some  raonthsj 
I  obtained  no  alcohol  on  distilling  a  portion  of  the  liquid. 

A  microscopic  examination  showed  that  the  same  struo- 
turea  were  pres^ent  in  this  vinegar  plant  as  it  had  contained 
when  it  was  engaged  in  acetefying  the  solution  in  which 
it  "  '  il y  grew»  and  there  could  have  been  no  general 
dc'.'  dig  tbeni^  since  they  produced  muguificcnt  crops 

of  moiikl  In  the  original  state  of  the  plant,  the  different 
kinds  of  cells  seemed  to  form  a  co-operative  colony,  and  the 
ppxiwtb  of  this  colonial  system  was  correlative  with  the  pro- 
duction of  the  vinep;ar*  After  the  plant  had  been  removed 
from  the  solution  an4l  exposed  freely  for  a  considerable 
lime  to  the  air,  it  seemed  to  die  as  a  colony^  though  par- 
ticular cells  gave  birth  to  innunicrnhle  #pots  of  iiiouhL  The 
idanidid  not^  in  this  instance,  deeompose  or  goto  pieces  v 
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but  when  the  solution  was  allowed  to  evaporatej  it  remained 
tough  and  strong. 

Another  thin  young  vinegar  plant  was  dried  m  an  oven, 
at  a  temperature  too  low  to  burn  it.  When  this  procrj 
was  corapletedj  it  was  like  a  layer  of  gelatin,  und  chinked 
when  throvrn  upon  |*iass.  If  ejt posed  to  the  air,  it  absorbed 
enough  water  to  make  it  like  moist  parchment* 

Portions  were  kept  perfectly  dry  in  a  bottle  for  several 
months,  and  then,  when  moistened,  they  appeared  to  eoutiiin 
all  the  various  kinds  of  vinegar- plant  eells  uninjured. 
Several  pieces  were  put  in  saccluirine  solutionsi;  but  in  no 
cases  of  experiment — prolonged  from  May  to  Ntne ruber — did 
a  vinegar  fermentation  ensue,  although  in  one  instanec 
bntyrie  aeid  was  produced.  Subsequent  attempts  to  obtaiu 
hutyric  aeid  in  the  same  way  were  inisueccasful )  but  in  one 
case  I  detected  a  faint  smell  of  eome  com  pom  jd  of  thai 
series-  Tu  December^  vinegar  liegau  to  appear  in  ii  Preston 
salts  bottle,  in  which  a  piece  of  the  dried  plant  had  lieei 
placed  in  I^lay.  Sugar  was  oceasioiially  added^  as  that  fir 
introduced  disappeared,  together  with  enough  water  to  com- 
pensate for  evaporation.  Nothing  like  a  tough  vinrga 
plant  has  yet  been  formed  in  tluM  bottle ;  but  the  variou 
cells  are  found  in  a  looser  state  of  aggregation^  and  the'' 
biicterinm  bodies  abound** 

The  dried  portions  of  the  vinegar  plant  were  not  dcad|i 
because  in  several  experinicnts  I  obtained  by  llieir  immer*' 
sion  in  a  saceharine  fluid,  a  new  growth  of  gelatinous  maiti^r 
abounding  in  rayeelium  threads  and  other  fDruiations*  After 
having  completely  stopped,  what  1  callj  the  colonial  life  of  a 
vinegar  plants  I  have  not  yet  sncceedcti  in  its  reatoration,  but 
expet^t  to  do  so  by  allowing  plenty  of  time. 

Being  desirous  of  knowing  to  what  extent  the  hacterinniJ 
like  bodies  existed  in  that  form  of  the  vinegar  plant  which* 
encrusts  the  birch  twigs  used  in  the  German  proce^M  of  nceti- 
iication^  I  applied  to  Messrs.   Hill,  Evans  &  Co.,  the  proprie-. 
tors  of  the  Great  Vinegar   Works  at  Worcester*  and   thej 
kindly  sent  me  ^  of  ihc  twigs  from  a  vat  in  fuT 

The  delicate   ^^-     .        -^   mutter   on   thene    twign    %  A 

abundance  of  the  baeteriuni  cells,  and  after  the  twigs  had 
been  exjjosed  to  the  air  for  some  days^  I  placed  them  in  a 
saccharine  solution  and  obtained  no  vinegar^  but  plenty  of 
the  coloured  mould. 

>lany  efforts  have  been  recently  made  in   Pratice  to  In*?© 
the  influence  of    T,  mi  dike   bodies  in  the  pr^ 


•  At  tlie  pm<^nt  im^      ,*.<►..,  (htt  '■ 
t]l4  »eein«  liicly  to  broome  a  Into  "fW^ 
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of  disease ;  and  some  observers  have  argued  that  the  species 
of  such  organism  may  be  inferred  from  the  conditions  under 
which  they  live  and  the  kind  of  work  they  perform.  I  fear 
that  such  criteria  cannot  be  relied  upon^  since,  in  the  experi- 
ments I  have  detailed,  the  same  cells  have  been  grown  under 
different  conditions ;  first,  in  a  rich  saccharine  solution,  in 
which  the  only  vinegar  present  was  the  small  quantity  imbibed 
by  the  gelatinous  structure  of  the  plant  in  its  previous  posi* 
tion ;  secondly,  as  the  fermentation  proceeded,  they  grew  in 
a  strong  vinegar  solution,  and  lastly,  they  produced  the  blue, 
green  and  yellow  mould,  when  both  vinegar  and  sugar  had 
disappeared.     • 

My  experiments  show  that  a  fragment  of  vinegar  plant  taken 
out  of  the  solution  in  which  it  was  growing  and  giving  rise 
to  acetic  acid,  continues  to  grow  and  excite  a  similar  action 
in  another  solution  if  quickly  transferred  to  it ;  but  that  if, 
before  being  put  in  the  second  solution,  it  is  dried  or  exposed 
for  some  time  to  the  air,  its  acetifying  properties  are  not 
displayed.  Thus  the  same  species  of  plant,  presenting  the 
same  physical  appearance,  may  differ  considerably  in  the 
chemical  actions  it  can  excite,  and  in  its  own  method  of 
growth ;  giving  rise  in  one  case  to  fresh  co-operative  colonies 
of  associated  cells,  in  another  to  crops  of  blue  mould,  and  in  a 
third,  to  mycelium  threads  and  cells,  which  do  not  excite  the 
vinegar  fermentation.  It  would,  1  think,  be  dangerous  to 
conclude  that  two.  of  these  humble  organisms  must  be  of 
different  species,  because  they  have  been  grown  in  different 
fluids,  and  may  be  killed  by  a  transference  from  one  to  the 
other,  and  it  would  be  interesting  to  ascertain  under  what 
divers  circumstances  spores  of  the  same  plant  could  be  in- 
duced to  vegetate,  and  what  varieties  of  fermentation  or  other 
actions  they  could  be  made  to  produce. 
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TnK  Coiimnl  have  to  make  the  follow*  ifig  report  on  tht*  pn>- 
greas  of  the  Society  during  the  past  year : 

Since  the  last  anniverBary  twenty  persons  have  been  elected 
members  of  the  Society.  Two  members,  Mr,  C*  Loddigca 
and  Hr.  IL  Morley,  have  died  during  the  past  year.  Several 
members  have  resi^ied>  atul  in  revising  the  liat  for  printitii^, 
several  names  of  persons  who  had  resigned  for  sonie  time  were 
removed.  From  an  accurate  revision  of  the  new  list  the  nnm- 
ber  of  members  appears  to  be  as  follows : 


Honorary  Associates 

Compounder* 
Annual  Sulisci-iberE  , 

Total 


4 

60 

284 

348 


This  beiug  from  the  printed  list^  it  may  be  considered  an  ac- 
curate. 

The  Library  has  been  increased  by  many  eontributiotifly  and 
the  collection  of  objects,  an  will  be  seen  from  a  report  shortly 
to  be  read,  has  received  many  additions,  the  number  now 
amounting  to  1319* 

The  Journal  ha«  been  regularly  published,  and,  aa  u»ual, 

circulated  junong  the  members. 


Report  un   ihr   Caf/utft  (if  Olfjt*i^tjt  durlnp   the   mint   UHif. 

At  itiu  uiuiiioi   mcctmgj  1 80S,  the  cabinet  cuniaiyed  11^7 
objects. 

Do,  IH6I,  do.  12S5| 
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The  cabinet  now  contains  1319  objects^  being  an  increase 
of  84  objects  during  the  past  yeaf^  presented  as  follows : 

1864.     April  3,    4  slides  of  Trichina  spinalis,  by  Dr.  Vogel. 

May  11,  50  slides  of  various  woods,  by  H.  Black,  Esq. 

Oct.  14,  24  slides  of  Diatomacese,  by  Dr.  Lewis,  of 

Philadelphia. 

Do.,     4  slides  of  glass  crystals,  by  —  Hendry, 

Esq.,  of  Hull. 

Dec.  14,    2  slides  of  Homeocladia,  by  Dr.  Eulensteiu. 


84 
January  11,  1865. 


Ellis  G.  Lobb. 


18 


Auditfprn^  Rcpori* 


a>  — *  o 
^*  m  1— I 


■^  ^  o 
eq  i-i  t^ 


:£^» 


*a  S!  S       -=i 

S  a  (^  ^fS 


IPS' 

o  ■ 

^  ^  n       -jj 


-*  '^  '^    p^  «  tr-S  -.3 


^  o  o  o  o 

"H        r5  O*  Gft  d 


'^  HI 

CO  ^,^,£   ^ 

c  S    D  O    *^''  S 

lA  (— I     ^     ^-i 


E  *^ 


PC  3 


MS 

T3      - 


-  ?a 


B     ^. 


*^;'    *"l    O    O   «J 

ii  .— <  o  o  o 

m  ec  £n  r-n^ 

C  -^  FT  C3J 


E  a  9  «    I  -^  " 

c's  i"  c!  i;  *  gj 

'S'S  i  2i  § 


oo  o  o  o 

<-^  C^  Oq  Oil  c» 

r-  fc-.  ?^  CJ  O- 


1:2 

"i-a 
|53 


I 

O 


4 


Thv  Pr^thirnVM  Addrcjts, 


19 


The  President  then  delivered  the  foUowitig  Addresa: 

The  President's  AouRKss/ar  ihe  year  1865. 

By  C-  Bkooke,  Esq,,  M,A.,  F.B.S. 

OlntlemeNj — I  cannot  hut  re**ret  to  remark  that  during 
the  past  year  the  papers  conimturicatcd  to  our  Society  have 
beeu  less  numerous  than  usual,  though  by  no  means  wanting 
in  ciihcr  novelty  or  iutcrc^^t, 

Dr*  B.  K.  GreviUe,  to  whom  the  Society  is  bo  largely 
indebted  for  the  laborious  investigation  of  tlic  Diatomacefc, 
hafi  eoutributed  three  pa[ters  (series  xiij  xiii,  &  xiv}.  A  large 
nnniber  of  the  new  gpecies  descril>ed  belong  to  the  genua 
Trieeratiuni»  It  appears  to  me  that  it  would  be  a  point  of 
much  interest  to  determine  whether  some  of  the  quadrangular 
forms,  to  whieb  the  term  /rfeerntium  is  by  eonrtesy  applied, 
are  merely  aecidental  varieties  of  form,  or  whetlier  they 
present  specific,  or  even  generic  dittereuees;  ihe  deterndna- 
tion  of  this  question  is  impossible  until  we  are  fortunate  iu 
being  able  to  appeal  to  the  growth  and  development  of  living, 
or  at  all  events  recent,  forms.  Several  fpecies  of  a  new 
gcnnn,  Cre&weUiaj  are  described  by  Dr.  Greville,  in  which 
the  iVustnlcs  are  connected  by  long  processes,  Mr,  IL  S, 
Lander  has  given  a  description  of  Marine  Diutoms  found  at 
Ifong  Kong:  these  cliietiy  belong  to  the  curious  tribe 
Chffitoeeros, 

Our  *  Transaetions '  are  agaiu  enriched  by  an  important 
paper  by  Dr.  Beale,  "On  the  Structure  and  Formation 
of  Striped  Muscle  ;  and  on  the  Exact  Relation  of  Nerves, 
Vessels,  and  Air-luhes  (in  the  ease  of  insects)  to  the  Contrac- 
tile TiHBue  of  Muscle.'*  This  paper  further  illustrates  the 
advantages  derived  from  the  admirable  methods  of  prepa- 
ration, whieh  hv,  Betile  has  ekewhere  fully  detailed,*  when 
the  objects^  are  std>mitted  to  the  high  magnifying  powers  whieh 
we  can  now  emphiy  in  the  investigjution  of  minute  structure. 
The  facts*  observed,  and  the  inference]^  drawn  from  thcmj  differ 
from  those  propounded  by  KoUikcr,  Kiihuc^  and  other 
eon t mental  ohservers,  mairdy  because  greater  optical  power 
(by  whieli  I  do  not  mean  mere  enlargeujent),  combined  with 
improved  uicthods  of  preparation,  has  developed  many  points 
of  structure,  vthich  have  hitherto  remained  beyond  the 
reach  of  li&nal  power,  and  the  existence  of  whieh  was 
tfacrefore  unknown.     It  has,  1  believe,  been  suggesited  that 

•  *Wytf  to  Work  with  »1ip  Micmscopr,  TlnrJ  Edilioa,  p»  205,  f^  t*  ■ 


The  Presidenfs  Address* 


some  of  the  appearances  described  by  Dr*  Bealc  may  be  tUe 
result  of  manipulation.  I  can  only  express  my  own  cou- 
viction,  that  in  this  ca&c  '^seeing  is  believing;''  althotifjh  t 
am  fiilly  aware  that  microscopic  illneioos  arc  neither  rare, 
Dor  d  its  cult  to  produce, 

The  onlv  coutribntion  to  instrumental  appliances  is  by 
Mr.  D.  E,  Goddard,  "  On  an  Improved  Mounting  Titble/'  The 
improvement  consists  in  raising  the  middle  of  the  slide  from 
contact  with  the  surface  of  the  hot  plate  by  two  glipft  of 
metal,  on  which  the  ends  of  the  alide  rc&t;  the  too  rapid 
tranfinii»i»ion  of  heat  to  the  balsam^  and  object  to  be  mounted^ 
is  thus  convcMicntly  and  completely  controlled* 

It  can  scarcely  be  considered  a  part  of  my  fuactiunB  to 
review  the  *  Microicopical  Jonmal/  the  pagea  of  wbteh 
contain  two  papem  by  Mr*  E.  It.  Lankeatcr,  '^  On  the 
Anatomy  of  the  Earthworm  \**  and  otie  by  Mr,  Lockhait 
Clark,  "  On  Microscopic  AppearanceSj  illustrating  the  Patho- 
logy of  Tetanus;"  but  I  may  be  permitted  to  e^prefis  my 
regret  that  the  Society  should  not  have  had  the  advantage  of 
receiving  communications  from  such  able  writers^  and  at  the 
same  time  careful  observers ;  since  many  points  of  gr^mt 
interest  are  frequently  elicited  in  the  subsequent  discussion. 

We  have  to  regret  the  deeeaac  of  two  members  during  the 
past  yeart  Mr,  Conrad  Loddige^j  the  eminent  horticulturist^ 
and  Mr,  Henry  Morley,  who  formerly  took  some  active 
interest  in  the  affairs  of  the  Society. 

Mr.  Conrad  Loddi^es  was  the  only  surviving  fton  of 
Geo.  Loddiges,  of  Hackney,  He  was  the  youngetit  memb^^r 
of  the  firm  of  C*  Loddigcs  and  Sons ;  and  after  the  deatha  of 
his  father  and  unclcj  and  the  expiration  of  the  le^ase  of  a  part 
of  the  horticultural  premiscSj  he  relinquished  business,  but 
retained  his  love  for  botany  ;  and  a  choice  eollecliou  of  ferns 
waa  ever  a  source  of  much  interest  to  liim.  He  waa  also 
interested  in  entomology,  and  possessed  a  fine  ci'  of 

Lcpidoptcra,     lie  \^m  much  attached  to  microscu;  n-s, 

posRca^ing  three  gootl  int*trumenti4  by  Tully,  Powcilt  and 
Smith  and  Beck ;  he  waa  present  at  the  houm^  of  K.  J. 
Uueckett,  Esq.,  on  the  fonnation  of  the  AtieroHCopieal  Society, 
aod  was  one  of  its  origintj  mcmljr  ""  r  iiiate  of  bis  healthy 
towevcft  hnfc  for  a  lon^  time  |^  i   his  attendiitg  the 

t                       '  ■  ■\    eontruEi'^    1319  obje^rU;    jihmiins!  an 

increase  of  81  during  th                ar.     The  rhief  <  tn 

5()*,.-,t;v.x..  nf  varion- -                   '^f  v^'    ni...\.  ..  ,jea 

of  li  rom  I>r  I  Liis 
btriiji  au^meuUfd  by  the  atiaiHuji  ot  many  ^lulumt*. 
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Twewty  new  members  have  been  eleeted  duriii|f^  the  past 

ssioti;  aud  our  present  numerical  strength  is  349,  against 

!53  at  the  la^t  anniversary.     As,  however,  aeveral   names 

Lfe   been   removed  from   our   list,   comprising  those   who 

i?0  fur  several  years  ceased  to  manifest  any  interest  in  our 

^pn>ceediiigs,  or  to  contribute  to  our  funds,  1  am  not  inclined 

to  thiuk  that  our  cllective  force  is  in  any  degree  dimiuiiihed 

or  impaired  p 

The  available  powers  of  the  microscope  have  recently  been 

rgely  augmented  l>y  the  suceessful  conetmction  of  an  ob- 

' jective  of  ^^.th-iiich   focus  by  Messrs.  Powell  and  Lealuud^ 

These  able  mechanicians  have  long  held  the  foremost  position 

in  the  coustructioii  of  very  high  magnifying  powers,  having 

Irst  produced  a  Vr^th  in  the  year  1340,  and  a  ^'-th  in  IHliO. 

It  muj^t]  however,  be  borne  in  mind  that  the  priority  of  eon- 

atruction  of  an  cfiective  iri^th  objective  is  due  to  jMr,  Wen  ham, 

|tQ  whom  the  mieroscape  has  been  so  largely  indebted  for  its 

Mcvelopuicuts;  this  excellent  glass  was  completed  by  him  in 

|the  summer  of  1856*     It  is  constructed  on  a  principle  differ- 

1  II  tbat  usually  adopted  in  the  consti'uetiou  of  deep  ob- 

J  in  having  a  single  front  lens.   The  atlvaTita{i:cs  of  tliis 

fiiuMie  of  construction  appear  to  me  to  be  consideruhlej  and  to 

Itnerit  the  cureful  attention  of  opticians. 

This  triumph  of  optical  skill  has  been  oonstructed  for  Df* 

leale,  and  as  I  have  not  myself  had  the  opportunity  of  more 

Ihan  a  casual  inspection  of  itj  it  may  not  be  iuappro[>riate  to 

jijote  from  the  *  Frocecdings  of  the  Royal  Society,'  voL  xiv, 

[p. 'i5,  Dr.  Beuie-s  own  account  of  its  performance: — **  The 

l-^i^th  ia  even  better  than  the  y^th,  which  is  now  made  iiuitead 

[if  the  Vi^th*     Plenty  of  light  for  iUuminating  the  objects  to 

|l>e  examined  is  obtained  by  the  use  of  a  condenser  provided 

with  u  thin  cap,  liuviug  an  opening  not  more  than  -,'^,  th-inch 

diameter.     The  preparation  may  be  covered  with  the  thinnest 

'lass*  made  hy  ^le^nrs,  Chaucc,  or  with  mica;  and  there  is 

jilenty  of  room  for  focusing  to  the   lower  surface  of  thin 

specimens,  wldeli  can  alone    be  examined  by   high   pi^wers 

t  r ans  parcT » t  obj  c  e  ts, 

*'  I  beg  to  draw  wltention  to  these  very  high  powers,  at  this 

[time  more  particularly,  because  the  facts  recctitly  urged  in 

avour  of  tlie  dot^trine  of  spontaneous  gcncnition,  lately  re* 

rived,  may  be  stuflicd  with  great  advimtage.     Not  only  are 

pariieh*«  too  small  to  be  discovered  by  a  i\^th   well  seen  by 

-y^/th  or  a  x<»tJ*>  ^*^^  particles  too  transparent  to  he  observed 

by  the  vStii,  arc  distinctly  demonstrated  by  the  ^^,th.     I  feel 

lurc  that  further  careful  study,  by  the  aid  of  these  high  powers, 

lof  the   development  and  incrca^^c  of  some    of   the  lowest 
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organisms^  aiYcI  tlu^  rnovcnneTits  which  have  been  seen  to  oeeur 
in  certain  forms  of  liviiii^  niHttrr  {Auicrb^ij  white  IjIoihJ-cof- 
puscjes^  TOiiiig  epithelial  ctvlls^  &c*)  will  lead  to  itiQ-'*t  vnliisililc 
results  BeArifig  tipon  the  nnieh-tlehiitetl  (jucstiou  of  rttid 
actions. 

**The  moi^t  dcHeate  constituent  ncrre-fibres  of  the  [ilexiii 
in  the  summit  of  tlie  pupilhe  (^ec  '  PliiL  Tnin>*/  for  18GJ 
can  be  readily  traced  by  the  aid  of  this  power.  The  tint^s 
nerve- til) res  thus  rendered  visible  are  so  thin  thiit  in  a  drawiii|_ 
they  would  be  represented  by  fine  ain^le  lines.  Near  tlia 
summit  of  the  papilla  there  is  a  very  intricate  inter JiK?cmcnt 
of  nerve- fibres^  which,  althougli  at^arctdy  brought  out  by  the 
«^th,  is  very  clearly  demonstrated  by  this  power.  In  tliij 
object  the  separation  of  the  fibres,  as  they  ramify  in  vai*ious 
places  one  behind  anotljer*  is  remarkable  ;  and  the  fiat  ap* 
pearancc  of  the  specimen  ns  ^cen  by  the  T,'Tth,  gfivcs  place 
to  that  of  considerable  depth  of  tij^jsuo  and  perspective*  The 
fioeat  nerve- hbrea,  ramifying  in  the  cornea,  and  in  certain 
forms  of  connective  lissnc^  are  beautifully  brought  out  by 
this  power;  and  their  relation  to  the  debeate  pr  i 

the  connective- tissue   cnrpnselca  can   be   more  / 

demonstrated  than  by  the  j'.th.  Tlie  tid vantage  of  ihi- ^..th 
in  such  investigations  seems  mainly  due  to  its  remarkable 
power  of  penetration/' 

In  my  last  year's  address  I  stated  the  results  of  some  com- 
parative obj^ervatiouft  on  the  capabilitieM  of  the  fVth  and  ^^'jth 
iuch  objectives;  whether  a  comparinon  of  tin*  -,uth  and 
-j\,th  may  lead  me  to  the  same  result  I  am  not  at  prt^sient 
able  to  state.  I  also  then  t«iated  that  the  best  results  in  illu- 
m  inn  ting  the  /,th  had  been  ubtjntietl  with  a  Kelner  eyepiece - 
used  as  a  eondenser.  The  resultii  then  obtained  ha\"e  isiuc 
been  unquestionably  surpassed  by  an  achromatic  CQndt*n»e 
made  by  51  r*  Hoss,  the  optical  part  of  which  ia  iduntica 
with  his  iVths  inch  objective,  Thi^  was  *hown  to  tb 
Society  at  a  recent  discuss  it  hi  on  the  illumination  of  obje< 
under  !u|£h  powers^  in  which  it  may  be  remembered  that 
much  useftil  information  was  elicited* 

The  lost  «nbject  to  which   I  ^hall  now  feci  it  my  doty  to 
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SJ.  An  erliic.^tiorial  microscope  at  thrive  guineas. 
The  Society's  pni|fo»itioti  has  iiol  met  with  universal 
favour,  ihr  iit^t  out?  of  the  prineiiial  LoiuIdii  linns  hm  entered 
into  this  compctihon.  Scvciitccu  micro8copf*s  Ueivo,  how- 
ever, been  suhmitted  to  ns  for  exatnination  ;  of  these  five  are 
of  the  first  pIbhs,  seven  of  the  second,  and  five  of  the  third. 
Thest-  in.HtnitocHt^s.  possess  very  vtirbus  degrees  uf  excellence; 
several  undoubtedly  have  great  merit ;  otlicr-Sj  on  the  con- 
tra ry,  siarrirtciu;?  quulity  to  qnantity,  exhibit  a  coarsenesa  of 
workuiunsidp  hitlierto,  I  behevx?,  nn paralleled  iu  the  con- 
st rnet  ion  of  nncroftcopes.  In  sonie  the  objectives  consisted 
Bfjlely  and  entirely  of  combinations  of  French  doublets  -  had 
the  employment  of  the^e  been  eon  tern  plated,  I  have  no  hesi- 
tmion  m  saying  tliat  they  would  have  been  fornially  exclnded 
in  the  tentm  of  tlie  Soeiety's  proposaL 

Two  of  these  mieroHeo}H  8,  in  the  hrst  and  second  classes 
respectively,  and  by  the  same  maker,  arc  manifestly  superior 
to  the  re&t,  both  in  workmanship  and  optical  performance; 
sneh,  in  fnetj  ia  the  quality  both  of  the  workmanship  and  of 

i  the  objectives,  that  the  Committee  liave  entertained  very 
grave  doubtii  whether  tbey  can  really  be  produced  at  tficpro- 
poft vd  p ri ee s  ;  t h ey  h av e ,  t h e refo re ,  h ea  i tated  i  n  reco m  m e n d- 
ing  the  award  of  tiie  medals  until  they  shall  have  received 
the  most  ample  assurance  that  the  public  will  be  supplied 
with  ini^truments  of  a  quality  equal  to  the  samples  aent. 

It  ia  superHuous  to  my  that  in  oHerin^  the  medals  the 
Society  never  contemphited  being  made  the  vehicle  of  a  costly 
adverti?*cmeut*  Microscopes  submitted  to  com  petition  at  a 
price  at  which  tlu^y  couhl  not  he  produced  would  palpably 
be  only  a  delusion  ami  a  snare — a  delusion  to  the  public  in 
purporting  to  be  n  legitimate  cornmcreial  transaction^  and  a 
snare  to  the  makers  in  the  shape  of  a  constant  inducement  to 
cover  the  loss,  if  not  to  make  a  proiit^  by  rendering  suhse- 
qnently  inferior  workmanship,  It  is5>ineercly  lioped  that  the 
circnni stances  here  idhicled  to  may  not  be  fouml  ultimately 

[to  defeat  the  welUnieant  efl'orta  of  the  Society  to  render  a 
public  service  to  the  udvancement  of  microscopic  research. 

In  conclusiou,  it  ia  now  my  duty  to  resign  the  chair^  the 
duties  of  which,  I  fear,  I  have  but  iinperiectly  fulfilled,  m 
favour  of  a  geTitleman  whose  nainc  is  too  well  knoun  in  the 

I  world  of  seienee  to  require  any  eulogy  from  me.  His  re- 
searches more  immediately  connected  with  the  objects  of  our 
Society  consist  prirkipirlly  in  im  ehdjorate  investigation  of 
the  forms  of  snow-crystals,  the  beautiful  »ynnnrtry  and  regu- 

llarity  of  which  e^'inees  the  uniformity  of  the  moteeuhir  forces 

[by  which  the  solidifying  atomt  are  aggregated. 
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DEscHTPTrnMi  of^EW  and  Rare  Diat(ims,     Seaies  XV. 
By  R,  K.GutiviLue,  LL.D.,  F.RS.E.,  &c, 

(Plates  III  &  IV.) 

(Commimicited  by  f  C.  S.  RoMB,  r,L*§.,  ^c     Read  St!i  Mwch,  1805,) 

Claviilaria,  n.  gen.,  Grev. 

Fbustules  free,  linear-elongated,  witli  numerous  transT 
pseiiilo-dissepimeuts  interrupted  by  a  central,  smootlij   ex^ 
temal  plate.     Valve  linear,  with  a  central  intlalion,  and  m^ 
longitudinal  row  of  strong  puncta  on  one  of  its  tnargiua, 
which,  in  the  front  view,  are  shown  to  be  the  heRde  of  short 
suhcapitate  processes. 

It  is  very  difficult  to  define  this  exceed mgly  curious 
diatom ;  indeed,  it  would  be  hopeless  to  attempt  to  do  fto 
without  the  aid  of  figures.  For  two  years  I  was  only  ac- 
quainted with  the  valve  j  and  when  1  subsequently  met  with 
several  specimens  of  the  entire  frnstnle,  I  should  simrccly 
have  ventured  to  identify  thein  as  belonj^in^  to  the  8ixme 
thing,  if  I  had  not  fortunately  discovered  an  individual  in  au 
oblique  position,  winch  left  no  doubt  whatever  of  the  fact  J 
1  shall  leave  it  to  other  diatom ists  to  speculate  on  thol 
affinities  of  this  strange- looking  production, 

Ciumihirm  Barbadi^jfis,  n.  sp*,  G rev**— (Figs*  1—3,  PI,  TIL) 

Jlti/^.  Rarbadocs  deposit,  Cambridge  estate;  in  shdes  com* 
tuuuieatc*d  by  C\  Johnson,  Esq* 

Fnistule    TOGO"  to  'TO80 '  in  lenj^th,  and  scarcely  OOdT 
in  breadth,    perfectly    linear,    except   at   the   acute   apicc»,j 
having  narrow  nuirgius,  one  of  them  (which  I  call  the  unn;^)! 
strong   and    colourecL      Numerous   transverse  i\v^ 
o<icur  throughout  the  whole  length,  at  irreguhir  u.*..  ..i^ 
except  for  a  space  of  about  *<iOl  I''  in  the  middle,  which 
o*x!Upicd   by  a  smooth  lamina*   folded   up,  as  it   were,  and 
pn^js-^cil  against  the  *urfac^%  and  so  concealins'  the  di»*M»pj- 
mcutji,  convex  alnne,  wlunv  it  in  on  a  level  v  \ 

inargiui  antl  gradually  tfiiliug  otf  below  iutr 
margin*     Along  the  up[>er  margin  are  mtuated  a  rt>w  al  vet 
fthort,  stout,  snbeapitate  processes,    st'ir  ^'"  *    'tp   like  lil 
naib,  at  irrei{ulur  dt«*tni»ecs,  evidently  pj  '  of  the  iul 

stance  of  i'  ^         '  '  f 
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and  each  apex  there  are  from  six  to  nine.  The  valve  is  the 
view  which  occurs  most  frequently,  and  strongly  resembles  a 
Ceraioneis,  there  being  an  oblong  inflation  or  expansion  in 
the  middle,  which  passes  suddenly  into  the  long,  exceedingly 
narrow,  subacute  arms.  The  processes  above  described  ap- 
pear in  the  view  of  the  valve  as  strong,  brilliant  puncta, 
seated  on  one  of  the  margins ;  but  the  puncta  which  occur 
in  the  centre  or  inflated  portion  (nearly  'OOCM;"  in  breadth) 
are  situated  more  or  less  in  the  middle  of  the  spacc^  and  not 
on  the  margin. 

Synedra. 

Synedra  clavata,  n.  sp.,  Grev. — Valve  broadly  club-shaped^ 
with  an  obtusely  elliptical  apex ;  striae  coarse^  interrupted  by 
three  longitudinal  lines.     (Fig.  4.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

The  striation  of  this  fine  species  is  extremely  like  that  of 
S.  robusta.  Of  the  three  longitudinal  lines  one  runs  up  the ' 
middle,  the  others  near  the  margin.  The  striae  are  about  15 
in  -OOl".  Length  of  frustule  -0080";  breadth  at  widest 
part  'OOIS'^  It  is  an  extremely  rare  diatom,  not  more  than 
four  or  five  specimens  having  occurred  in  the  hundreds  of 
slides  I  have  examined. 


COSCINODISCUS. 

Coscinodisais  Mos»ianus,  n.  sp.,  Grev. — Large ;  valve  very 
convex,  umbilical  cellules  loosely  arranged,  those  of  the  cen- 
tral portion  of  the  disc  very  large,  roundish,  irregularly 
radiant,  becoming  somewhat  smaller,  quadrangular,  and 
symmetrically  radiant  towards  the  margin,  within  which 
they  terminate  in  a  crenate  line.     (Fig.  22.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. 

One  of  the  finest  species  of  this  exquisitely  beautiful  genus 
which  I  have  ever  seen ;  and  so  well  marked  that  the  charac- 
ters above  given  will  be  sufficient  to  distinguish  it  in  a 
moment.  Nothing  can  be  more  beautiful  than  the  sym- 
metrical radiance  of  the  parts  towards  the  margin,  or  the 
regularity  of  the  crenate  termination  of  the  lines  of  cellules. 
I  do  not  perceive  any  trace  of  puncta  or  strioe.  The  diameter 
of  disc  is  '0062'^ ;  the  lines  of  cellules  at  the  margin^  5  in 
'001^\  It  gives  me  much  pleasure  to  dedicate  one  of  the 
most  attractive  of  Mr.  Johnson's  discoveries  to  his  friend 
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Mr.  Moss,  of  Lancaster,  who  has  aided  him  in  his  iuvestiga 

tions,  and  to  wliom  I,  also,  am  indebted  for  interesting  con» 
tributions  to  my  cabinet* 


Atjlacodiscus, 

Aulacodiscus  gigu9^  n.  sp.,  Grev.— Very  large;  disc  with 
numerous  (10)  rays,  and  large,  round,  equal  cellules,  some- 
what distant  in  the  centre;  urobilicus  a  defined^  circular, 
blank  space,  minutely  granulate;  ray -furrows  gradual  I  j 
wideuing^  until  tliey  enclose  the  almost  marginal  processes  f' 
margin  punctate,     {^i^^  5^3-) 

Hab,  Barbadoes  deposit,  Cambridge  ^tate;  C,  Jubn&onj 
Es(|.  ' 

Araong  the  fiacst  and  rarest  of  Mr.  Johnson's  many  dis- 
coveries. It  is  at  the  same  time  an  unquestionably  dintiact 
species.  The  spaces  unoccupied  by  the  large  rounded  cel- 
lules show  a  Ycry  evident  graruilatctl  structure,  extending 
even  to  tlie  margin,  which,  contrary  to  what  is  usuatly  ob- 
served in  this  gcutis,  is  not  striated.  The  umbilicus  im  large 
and  well-defined  by  a  circle  of  cellules,  a  pair  of  which  mark 
the  commencement  of  each  of  the  ten  rays*  The  latter  ai*e 
not  conspicuous  as  they  leave  the  umbilicus,  but  soon  be^fin 
to  widen,  arid  then  become  very  cliaracteristic,  passing  closely 
round  the  proees«es,  which  Uc  within  the  loop  like  a  stone  in 
the  bottom  of  n  sling.  The  cellules  are  rather  sparae  ft»r 
some  distimce  from  the  centre,  become  gradually  more  nu* 
mcroua,  and  for  more  than  half  the  radius  closely  fill  up  the 
compart  ments.     Diameter  *00J>0". 


Hemiaulus. 

Dr,  P*  A,  C.  Heiberg,  in  his  beautiful  'Couspcjctus  criti- 
cus  Diatom acearum  Daniearum,^  has  pn>pa«*ed  to  make 
MemiauluM  the  type  of  n  new  family ;  but  the  diatoui*!  1  um 
about  to  describe — nut  the  least  curious  ofthctrc;:  fj 

the    Barbadoes  dcpoftit — in  the  present  and  tyllo\ui 
will    pro  I)  ably    tend    to    modify    his    views.     The    ] 
synopsis  of  his  characters  will,  I  trust,  accurately  cxn,..  .   ,.i.i  \ 
ideas;    nm\  in   triinslating  it  from    the  Danish   I    Itavis   to 
acknowledge  the  kind  usjtisttancc  of  my  friend  M-     '   -  -    n^ 
Dftvies,  Assititant-Curator  of  the  Muncmm  of  Nut 
in  the  Uiim  "   i  Ii.     It  i^ 

ever,  tl*at  i  nuity,  1 

naCi*d  from  the  liicnil  wonb  id  the  test. 
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HEMIAULIDiE,  fatn.  nov.,  Heibcr^. 
Prustules  uniform  (Cellens  Skaller  ensdannede),  symmetrical  in  both 
front  and  side  views,  rectangular,  or  nearly  so ;  as  seen  in  front  view  pro- 
vided with  horn-like  processes  tipped  with  one  or  two  straight  or  inclined 
spines,  which  arc  often  decurrent ;  the  horns  on  their  outer  side  straight,  and 
forming  a  right  angle  with  the  base  of  the  valve  (Grundflade).  Sculpture 
composed  of  larger  and  smaller  cellules  variously  arranged,  in  addition  to 
which,  costs  are  often  present ;  the  sculpture  of  the  connecting  zone  less 
conspicuous. 

Tribe  I.  Hemiaulida genuinds, 
Prustules,  both  in  the  side  and  front  views,  symmetrical  in  both  the  long 
and  the  transverse  axes  (or,  if  there  be  more  axes  of  the  same  value, 
symmetrical  with  them  all). 

Gen.  1.  Hemiaulus,  Ehr. 
Yalvc  elliptical  (lanceolate  oval),  produced  at  the  angles  (extremities  of 
the  long  axis)  into  horn-like  processes,  tipped  with  a  spine. 

Gen.  2.  Trinacria,  n.  gen.,  Heiberg. 
Yalve  with  a  regular  triangular  outline  (having  three  axes  or  diameters 
of  equal  value) ;  frustule  as  seen  in  the  front  view  with  three  comer  pro- 
cesses, each  of  which  terminates  in  two  spines. 

Gen.  3.    Solium,  n.  gen.,  Heiberg. 
Valve  regularly  quadrangular  or  rhomboid ;  frustule,  as  seen  in  front 
view  with  four  corner  processes,  each  tipped  with  two  spines. 

Teibe  n.    Hemiaulida  cuneata. 

Valve  ovate ;  connecting  zone  wedge-shaped ;  frustule  only  symmetrical 
in  the  long  diameter. 

Gen.  4.  Corinna,  n.  gen.,  Heiberg. 

Valve  regularly  ovate  ;  the  frustule,  as  seen  in  front  view  with  two  un- 
equal corner  processes,  the  larger  one  corresponding  with  the  broad  end  of 
the  valve,  each  tipped  with  a  single  spine. 

Of  the  above  genera,  Dr.  Heiberg  describes  and  figures 
three  new  living  species  of  Hemiaulus,  two  species  of  7W- 
nacria,  one  of  Solium,  and  one  of  Corinna,  I  now  proceed 
to  record  the  Hemiaulidae  observed  in  the  Barbadoes  deposit, 
not  including  the  well-known  Hemiaulus  Polycystinomm, 
which  is  abundant. 

Hemiaulus  reticulaius,  n.  sp.,  Grcv. — Rectangular ;  angles 
produced  into  short,  sharply  truncate  horns  tipped  with  a 
spine  at  the  inner  angle ;  space  between  the  horns  concave, 
with  one  or  more  convex  projections,  cellules  minute,  hexa- 
gonal.    (Fig.  5.) 

Hab.  Barbadoes  deposit,  Cambridge  estate,  in  slides  com- 
municated by  C.  Johnson,  Esq. 

This  is  the  only  species  of  the  genus  as  far  as  I  know 
which  possesses  a*  true  hexagonal  eellulation ;  the  structure 
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of  the  whole  group  being  generally  areolateor  pimetate. 
The  cellules  are  7  in  001",  BreaiUli  of  frustde  0030".  The 
horns  appear  to  be  shorty  but  in  H.  Pohfcysiinomm  this  13  m 
variable  character*  Tlie  cent  ml  projection  forms  a  gentle 
arcli  and  tliere  is  a  sli;^ht  one  on  eacli  Hfle,  but  if  we  are  lo 
jurf*^e  from  the  species  above  namcclj  tbia  also  is  sometimes 
an  equally  variable  cbaraetcri 

Hntiiauiti^  murronaltis,  n.  sp*,  Grev.^ — Eeetangular;  rnigrl^ 
produced  into  rather  short  horns  tipped  vvith  a  spine  at  the 
iuner  angle;  apace  between  the  horns  nearly  straight,  witli 
a  large^  ccntralj  convexo- conical  projection,  beanug  a  minute 
inuci*o  on  its  summit  ;  fitructure  composed  of  equal,  roundish^ 
quadrate  ecllules  arranged  \n  parallel  lines,     (I'ig-  0.) 

Hab,  Barbadoes  depoait,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

Of  this  species  I  have  seen  many  examples;  and  as  it  haa 
much  of  the  general  appearance  of  //.  Pidtjcystinornm,  I 
have  uo  doubt  that  I  have  frequently  passed  it  over  for  that 
diatom.  The  eye  requires  to  be  specially  directed  to  the 
cellulation  which  of  itself  is  a  sufficient  diaguosis.  Looking 
at  the  valve  iu  its  front  view,  as  reprcscutcd  in  the  fififure, 
the  cellules  form  vertical  parallel  lines.  They  are  5  in  •OC)!". 
Breadth  of  frustule  (3030  ^ 

Hemimihm  pUTietatus,  n.  sp.,  Grev. — 'Rectangular:  angl 
produced  into  short  narrow  horns ;  space  between  the  hon 
convex,  divided  into  a  large  central  and  tuo  lateral  smaller 
lobes;  structure  punctate^  the  puncta  becoming  smaller  to- 
wards the  aiit^les.     (Fig,  7*) 

Hab.  Barbadoes  deposit,  Cambridge  estate  i  in  slides  com* 
municated  by  C.  Johnson,  Ksq. 

Although  I  have  this  pretty  species  with  the  frii»tulet 
in  jfi/u,  I  have  not  been  able  to  detect  the  vei*y  least  trae**  of 
apincs  at  the  apittes  of  the  bonus.     There  can,  h  'o 

acarcely  any  dtmbt  regardinj^  their  existence  tii  mi: .  ^i.^zt 
examples.  The  puncta  arc  much  larger,  and  more  spcirte 
in  the  middle  or  the  valvCj  which  g:ive  it  quite  an  omale 
appearance 
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somewhat  flattened.  It  occnpies  nearly  half  of  the  whole 
breadth  of  the  valve,  which  is  0025". 

Hemiaulus  lobaius,  n.  sp.,  Grev. — Rectangular ;  valve  with 
the  angles  produced  into  slender  horns,  each  tipped  with  2 
minute  triangular  teeth ;  space  between  the  horns  concave,  5* 
lobed ;  structure  punctate ;  2  lines  of  very  minute  puncta 
passing  along  the  horns.     (Fig.  9.) 

Hab.  Sarbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

The  two  lines  of  very  minute  dots  on  the  horns,  and  the 
different  character  of  the  teeth  which  terminate  them,  seem 
to  indicate  a  different  group  of  the  Hemiaulidce.  The  central 
projection  is  the  largest,  and  almost  hemispherical.  All  of 
them  are  enclosed,  as  it  were,  within  a  concave  hyaline 
limbus,  which,  passing  up  the  side  of  the  horns,  ends  in  the 
little  tooth  at  the  inner  angle.    Breadth  of  the  frustule  •0020''. 

Hemiaulv^  exiguus,  n.  sp.,  Grcv. — Minute,  rectangular; 
valve  with  the  angles  produced  into  elongated-conical  horns 
tipped  with  a  spine;  space  between  the  horns  occupied 
with  a  single  convex  projection;  structure  minutely  and 
remotely  punctate.     (Fig.  20.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

Rather  ambiguous  in  appearance,  having,  in  some  respects, 
the  aspect  of  a  Biddulphia ;  but  the  rectangular  form, 
and  the  presence  of  the  little  spine  at  the  apex  of  the  horns, 
show  a  greater  affinity  with  Hemiaulus.  Breadth  of  frustule 
•0011". 

The  following  diatoms,  while  they  cannot  be  referred  to 
the  present  genus,  appear  to  belong  to  the  family,  and  would 
probably  constitute  two  or  three  genera  had  suflBcicnt 
materials  been  at  our  command.  At  the  same  time  they  are 
so  rare,  and  the  probability  of  obtaining  an  additional  supply 
of  the  particular  sample  of  the  deposit  in  which  they  occur 
so  small,  that  I  think  it  desirable  not  to  lose  the  present 
opportunity  of  making  them  known.  It  will  be  understood, 
then,  that  the  letter  "  H,'^  which  stands  before  the  specific 
name,  represents  merely  the  family;  or,  if  it  be  thought 
preferable,  for  formes  sake,  it  may  represent  the  genus 
Hemiaulus,  with  more  than  one  mark  of  doubt. 

H.  tenuicomiSy  n.  sp.,  Grev. — Very  minutely  punctate,  not 
wholly  rectangular ;  valve  with  the  angles  produced  into  very 
long,  slender,  incurved  horns ;  space  between  the  horns  nearly 
straight,  with  a  slight  central  projection.     (Fig.  10.) 
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Hub.  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 
roimicatcd  by  C.  Johnson,  Esq. 

lu  Done  of  the  speciinetis  wliicli  liave  come  under  my 
notipe  have  1  been  able  to  sue  the  minute  treth  wbich  we 
would  naturally  look  for  at  the  apices  of  the  barns.  The 
latter,  alaOj  present  a  strange  unomal^y.  In  other  members  of 
the  same  group,  orj  at  all  events,  very  closely  allied,  tbe  horns 
of  oppomte  fniatulcs  are  united  by  tlieir  cuds;  but  in  the 
present  case  it  is  impossible.  In  some  Kpecimens  the  apicea 
even  eroEiS  each  otiicr ;  and  in  scarcely  a  sinj^lc  instance  ho 
I  seen  them  otherwise  than  in  contact*  What  can  be  tbc 
position  of  frnsttde®  in  situ  ?  Tlie  size  varies.  The  luj*ge^| 
example  I  have  observed  has  tbe  length  '0095''^  the  bonis" 
done  being  0050 '.     The  breadtli  0025". 

i/.  ttjrifQi-mh^  n*  i?^p.,  lirev,^ — Nearly  smooth,  not  strictly  rect- 
angular ;  valve  with,  the  angles  prudueed  into  long,  nai*roiv 
horns  inclined  more  or  les2*  inwards,  and  tipped  with  two 
minute  triangular  teeth,  and  towards  the  base  having  ex- 
ternally a  deep  contrnetion  \  between  the  horns  a  long,  narrov 
central  process,     (Figs.  11,  21.) 

Hub,  Barbadoes    deposit,    Cambridge   estate;    in    slides 
commnuicated  by  C,  Johnson,  Ksq. 

A  singular  diatom,  but  evid'-ntly  belonging  to  the  group 
under  consideration.  The  hotly  of  tbe  valve  is  small,  serein j  " 
merely  for  the  stand,  as  it  wert%  of  the  lyre-like  horna,  Tlie 
are  always  inclined  inwards,  sometimes  so  much  so  as^  nearly 
to  touch  each  other  at  the  apex*  The  space  lictween  the  horna 
is  concave,  the  concavity  being  interrupted  in  the  middle  by  a 
narrow  J  linear,  erect  process  connected  on  each  side  witli  the 
horns  by  a  hyabne  lijnbus,  whicli  passes  up  their  inner  aide. 
At  the  ba^e  the  horns  curve  suddenly  inwards  so  as  to  leave  a 
dee[>  notch  betwctni  them  aiul  the  bottom  of  the  valve,  giving  to 
the  wliole  organism  the  generid  uppey ranee  of  n  lyre.  Breadtl 
of  frustnlc  from  ^0014^'  to  0020".     Lengtii  'C)025"  to  iXl30,^ 

H,  angmtm,  n.  sp,,  Grev,-^ Narrow,  very  minutely  puncLate, 
the  pnneta  seattercfl ;  valvcivith  the        '  ^  \' 

long,  linear,  straight  horns  tipped   ^.  r 

teeth  and    with  a  row  of  pnncta  do^vu   the?  margiux ;    space 
between  the  horns  concave.      (Fig*  Ti.) 

flab.  RnrbadocM  deposit,  Cambridge  cf^tatc I  Lu  slides  cxim* 
munieatrd  by  V.  Johnnon,  Ksq. 

AlthouLfh  tbe  honn  of  ibi*  ^pectes  arc  ttrai^bt  in  thifin- 
U'\  
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withstanding  essential  differences.  Breadth  of  friistule  -OOlIi". 
Length  -OOoO". 

H,  lonf/iconm,  n.  sp.,  Grev. — Not  strictly  rectangular,  very 
minutely  punctate,  puneta  scattered;  valve  with  the  angles 
produced  into  long,  linear,  more  or  less  incurved  horns  tipped 
with  two  sharp  teeth  ;  space  between  the  horns  with  a  single 
arch- like  projection.     (Fig.  13.) 

Hah.  Barbadocs  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

The  valve,  in  its  front  view  (as  figured),  with  its  long  and 
somewhat  incurved  horns  suggests  a  resemblance  to  the  shafts 
of  a  light  carriage ;  occasionally,  however,  the  horns,  although 
inclined,  are  almost  straight.  They  arc  very  slender  and  have 
the  appearance  of  being  thickened  upwards  in  consequence  of 
a  hyaline  limbus  or  edging  being  more  broadly  developed 
towards  the  extremities  where  it  terminates  in  the  teeth.  A 
beautiful  row  of  minute  dots  passes  down  each  horn.  The 
breadth  of  the  frustule  is  -0020".     Length  -0035". 

H.  alattis,  n.  sp.,  Grev. — Not  rectangular,  minutely  punctate, 
puneta  in  irregular  lines;  valve  with  the  angles  produced 
into  rather  long  linear,  connivent,  toothless  horns,  having  a 
hyaline  border;  space  between  the  horns  with  a  small  conical 
projection.     (Fig.  14.) 

Ilab.  Barbadocs,  Cambridge  estate,  but  in  a  different 
sample  of  the  deposit;  in  slides  communicated  by  C. 
Johnson,  Esq. 

This  is  a  well-marked  diatom  and  perfectly  constant  to  its 
characters,  differing  only  occasionally  in  its  relative  propor- 
tions. The  whole  surface  is  more  obviously  punctate  than  in 
any  of  the  preceding  non-rectaugular  species.  The  horns 
have  a  more  carriage-shaft-like  bend  than  even  in  the  one  last 
described ;  but  they  have  no  terminal  teeth,  which  is  remark- 
able, because  the  hyaline  limbus  from  which  the  teeth  are 
apparently  derived  Is  here  very  strikingly  developed.  There 
is  also  a  peculiarity  in  the  hyaline  margin  on  the  inner  side 
which  I  have  not  observed  in  other  species.  It  is  composed 
of  two  plates,  one  of  which  arises  near  the  central  projection 
and  reaches  nearly  to  the  inward  curve  of  the  horn;  the 
other  commences  at  about  the  same  point  and  is  continued  to 
the  apex.  The  average  dimensions  may  be  set  down  as, 
breadth  -0020",  length  002G".  Sometimes  the  breadth  is 
greater,  while  the  horns  are  at  the  same  time  shorter. 

HJiostatus,  n.  sp.,  Grev. — Valve  very  minutely  and  closely 
punctate,  widely  conical,  the  angles  produced  into  stout,  rough, 
diverging  horns,  terminated  by  long,  hyaline,  very  acute. 
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8pear-like  apices;  sfmce  between  the  borus  excavate dj  ttn 
filled  up  with  a  hyaliue  Hmbiia,      (Fig.  15,) 

Hab.    Barbadoes   deposit,  Cambridge   estate,  along  with 
the   preeeiting  \    m    slides   commuuieated    by  C.  Johnsot: 
Esq. 

In  this  curious  diatom  we  have  a  form  ver}^  aberrant  in  it 
conical  valve  and  diverging  horus.  Nevertheless  the  aGBnit 
may  be  distinctly  traced.  Here  the  lu aline  limbns^  filing 
np  the  cavity  at  the  haaCj  reappears  as  in  former  cases,  termi- 
nating the  horns,  not  in  the  shape  of  deHcate  opines,  or 
niinntc  triangular  teeth,  but  in  tliat  of  a  most  letbaUlookin  g 
weapon — a  strong  angular  acute  spear,  as  loug  an  the  horn 
itself.  The  latter  is  robust  and  i^oayih,  with  coarse  ])oiuts, 
forming,  as  it  were,  a  very  fitting,  firm  handle  to  the  blade 
it  supports*  It  would  be  not  a  little  interesting  to  discover 
the  frnstules  of  so  extraordinary  a  production  in  bUu.  It  wilt 
probably  prove  the  type  of  a  new  genus.  Breadth  of  frustnle 
•D035",  length  to  end  of  horns  Q^W\ 

H,  QrniihQc^phahs,  n.  sp,,  Grev. — ^Smootht  rectangular; 
valve  with  the  angle  produced  into  short,  ihickj  straight,  capt' 
tate  horns,  having  a  single  tri angular  tooth  j  space  between  the 
horns  straight.     (Fig.  10.) 

Hab,  Barbadoca  de[>osit,  Cambridge  estate,  very  rare ;  m 
elides  communicated  by  C.  Johnson,  Esq. 

This,  it  will  be  at  once  jierccivcd..  \^  an  equally  abt^rraut 
form  ;  and  tliere  can  be  little  doubt  that  it  we  knew  it  inor 
perfectly,  it  would,  like  the  preceding,  con&tttute  a  new  genus. 
The  horns  do  not  form  a  straight  continuation  of  the  margin 
of  thevahe,  but  rise  from  a  swollen  base  a  little  within  it. 
They  appear  to  be  cylindricalj  and  terminate  in  t^pherieal 
knobs,  winch,  by  the  addition  of  {lie  little  lateral  tooifi,  are 
irrcsifitibly  BUggestive  of  a  bird's  head.     Breadth  i^'  li 

'0019",  length  ^0016",  the  horns  oceupying  about  tv,  itj 

of  the  space.     I  have  only  seen  a  single  specimen. 


TllICCliATIUM. 

7Hct?r«l««m  Moronenmv^  n.  ap,,  Grev, — Lar^;  ▼alvo  pul- 
vinate,  with  Komcwhat  convex  sides  and   p'  1  - 

nodules;  surface  with  rather  widely  *epar  uvin 

lioea  of  minute,  remote,  radiating  [aincta,  a  smidlf 

irregular,  vacant  space  at  the  umbilicus,     (i  lu.  *-.j 

iiiih.      Muron    fu&^il    deposit,    Province    of    ScviUoj 

and  diiiitiirt  icpcciti,  very  ooninm  tltlio^g 
of  Ute  valve^    The  |innctiitiau  ootiitiiutai  Ute  mosi  cliilitM 
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tive  feature.  The  minute,  circular,  brilliant  dots  are  arranged 
in  radiating  lines,  but  at  considerable  distances  both  between 
the  lines  and  from  each  other;  and  occasionally  the  lines  are 
interrupted,  as  if  one  or  more  dots  had  dropped  out.  The 
whole  substance  is  somewhat  hyaline.  The  margin  is  stri- 
ated, or  rather,  the  terminations  of  the  striae  of  the  frustule, 
as  seen  in  the  front  view,  appear  more  like  puncta.  Dis- 
tance between  the  angles  *0045''. 

Triceratium  araneosum,  n.  sp.,  Grev. — Minute ;  valve  with 
somewhat  convex  sides  and  rounded  angles ;  central  portion 
filled  with  a  fine,  cobweb-like,  irregular  network  of  unequal 
cellules,  which  are  connected  with  the  margin  by  a  few  short 
lines.     (Fig.  17.) 

Hab.  Barbadocs  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

The  only  species  with  which  the  present  diatom  can  be 
contrasted  is  T.  labyrintkaum,  which  is  double  the  size ;  and 
although  it  possesses  a  network  of  cellules  not  reaching  to 
the  margin,  the  cellules  are  much  larger,  of  a  totally  different 
shape,  and  filled  with  puncta. 

These  two  curious  diatoms  resemble  each  other  only  in 
outline,  and  in  the  circumstance  that  the  cellules  form  an  in- 
ternal cluster,  which  is  connected  with  the  margin  by  a  few 
radiating  lines.     Distance  between  the  angles  -OOie''. 

Entogonia. 

Eniogonia  eleffans,  n.  sp.,  Grev. — Valve  with  convex  sides 
and  somewhat  produced,  obtuse  angles ;  the  border-compart- 
ments filled  with  very  numerous,  minute  cellules;  central 
triangle  with  regular  radiating  costae.     (Fig.  19.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. 

The  convex  sides  and  produced  angles  give  an  outline  to 
the  valve  distinct  from  that  of  every  other  species.  In  some 
respects  it  approaches  E.  marginata,  but  the  lines  of  the 
inner  triangle  are  not  moniliform,  and  the  cellules  of  the 
border-compartments  are  much  more  numerous  and  more 
closely  disposed.  In  the  latter  character  it  differs  from  E, 
pulcherrima,  as  well  as  in  the  very  conspicuous  pseudo- 
nodular,  circular,  blank  space.  The  regularly  radiating 
costae,  independently  of  other  characters,  separates  it  from 
jB.  amabile,  in  which  the  costae  are  more  or  less  interrupted. 
In  the  specimen  I  have  drawn,  a  number  of  spines  may  be 
seen,  mostly  near  the  margin,  but  they  are  of  no  diagnostic 
value.  Spines  present  themselves  occasionally  in  varions 
diatoms,  bb,  for  example^  in  Eupodiscus  Joneiianua,  to  whick 
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my  acute  corresponderitj  Mr,  J*  LiiibiTi  Pulmer,  at  Hong 
Kong,  first  drew  my  attpntion*  In  some  specimens  he  kiudly 
sent  me,  a  dozen  strong  spines  may  be  scea  ou  a  single  clise, 
chiefiy  near  the  margin,  imt  by  no  means  confined  to  it,  Aud 
80  uusyrametrieally  arranged  tliat  it  is  easy  to  sec  they  are  of 
an  abnormal  character* 

COCCONEIS. 

Cocconds  navicuMdeSj  n,  sp.,  Grev,— Valve  broadly  oval^ 
punctate,  with  a  emootli,  slender  margin;  puneta  forming  a 
somewhat  distant  series  of  intersecting  lines  coneentric  t«  ith 
the  extremities;  median  line  straight,  with  a  linear-lanecolate 
belt  of  transverse  stride  on  each  sidej  interrupted  al  the 
nodule.     (Fig,  24.) 

Hab.  B  a  rbadoes  deposit,  Cam  bridge  estate;  in  slides  com- 
municated by  C,  Johnson^  E^q. 

Very  similar  in  the  puneta,  and  in  the  beautiful  cun-es  iti 
which  they  are  disposed,  to  C.  Barbademh ;  but  the  species 
is  stTikingly  distinguished  by  the  lines  of  transverse  strisrt 
running  along  each  side  of  the  median  UnCj  as  we  see  in  many 
Navi€ut4E,     Length  of  frustule  -OOaO". 


PuoTOMicuuoaAPiiY,  its  ArPLiCATiox  and  ItEsi^LTa. 
By  R.  L.  Maduox,  M.D. 

(Riiua  March  Stli,  1803.) 

TuE    application    of    photonvierograpliy     pf)HH^^si-^ 
poinU  of  Rueli  geoerul  interest  to  the  nnr"rt»^en|iiKt  that, 
rcfjucst  of  your   iVesident,  Mr.  Glai^her,  1 
to  offer  a  few  remarks  on  tlie  subject,  to  ar 
its  results  and  illuj^trations  which  will  he  piiu- 
by  ^fr.   Hove,  of  Fof<ter  Lane,  thnnigh  the  nu...iu.i 
oxy-hydr^:>srcn-i;as  bntenL 

The  VJii!  fhods  ad.        '  '     the  working  mi  -t 

in  his  inv  ns,  tlmt  uf  a  direct   mai  v 

ch&racter,  bel'  'ry  or  pby^it^.  i- 

Orogritphy  as  ;  _  •  ^.        _  :ned  ninrj^  Oirrn  i 

tentioti.     The  questKui,  thon,  arises  wl' 
likely  to  proTc  useful  to  him  when  ^^  ■ 

lion  of  doubtful  points  in  struetini  ^^^ 

III'       '*•'■■  '  t- 

lUuainitiCMi^   ur  io  BUpiily  tiie  piiice  of  tUu  wnud  drawiu[^  of 
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the  IcfTtniT  hall,  citber  as  corrected  rtiagTams  or,  through  the 

additional  m\  ni  a  properly  nonstrticted  niul  well-arranged 
gits  lauLeni»  to  dis[)lay  these  represerUutioiis  to  even  a  widely 
spreml  audieiice*  This  is  no  narrow  question,  tu  be  hastily 
set  asiile^  stripped  of  its  legitimate  hearings  hy  a  prfgudiced 
jtidgnieiit,  ortlie  limits  of  its  applicability  determined  by  the 
display  of  a  few  dozen  objects;  rutber  may  tbey  be  expected 
to  ex  111  bit  the  fuiUnj^a,  weakeu  the  cause^  concede  tlie  ques- 
tioDj  than  enforce  the  trtitli,  Still,  wherever  difficulty 
attends  investigation^  science  renews  her  claims^  petitions  the 
neighltonring  branches  for  support  along  the  widening 
stream  of  knoMlcd^e,  and,  though  she  may  not  at  once  ac- 
knowledge the  debt  in  full,  §he  passes  it  to  the  common  well, 
where  daily  con  tributaries  tend,  and  leave  the  issue  to  a 
future  day*  Fully  persuaded  myself  that  it  has  advantages 
both  of  a  scientific  and  art  value,  and  in  a  belief  that  it  will 
eventually  assist  the  mieroscopist,  it  was  necessary  to  test  ita 
application  in  the  delineation  of  objects  most  diverse  in 
itrueturej  eolouFj  and  sizcj  and  with  the  ordinary  full  range  of 
objectives  from  the  3-incli  to  tlie  iV*^h ;  this  also  witfiout 
any  reference  to  uniformity  in  the  dimensions  of  the  images^ 
hut  bearing  in  mind  the  usual  loss  in  definition  by  too  great 
enlargement  The  adaptation  of  the  mieroseope  to  the 
camera  is  so  generally  known  that  it  scareely  seems  feasible 
to  enter  on  the  arrangement  employ ed,  except  in  a  casual 
manner^  or  to  allude  to  one  or  two  points  of  practical  con- 
venience* 1  have  always  preferred  a  separate  instrument 
to  the  usual  microscope,  fixed  on  a  stout  base  board  at  one 
end,  sup|Jorted  by  doul>le  triangle- legs  of  convenient  height, 
and  of  a  tslze  that  it  can  be  handily  used  in  a  room  at  an  open 
window*  The  range  of  the  eaniera,  wliieh  has  the  sliding* 
front  rctnovcd,  is  obtained  by  attncbjug  a  bellows  portion^ 
or  a  flexible  <jpeu*endcd  bag  sup[ sorted  at  the  m\gt^  of  its 
four  sides  with  stout  elastic  web,  between  the  camera  and 
an  upright  or  square  hoard  attached  at  right  angles  to  the 
base  board,  near  one  end,  and  this  piece  has  a  eircnlar 
aperture  throngb  which  the  short  and  wide  body  of  the  micro- 
^copCp  when  phiccd  horizontal ly^  slides  whilst  using  the  rack- 
amUpinion  or  the  slow  motion,  which  may  work  near  to  the 
neck  or  in  the  arm  of  the  niieroacope*  To  facilitate  the  use 
of  the  latter,  its  milled  brass  head  is  deeply  grooved  and 
turned  towEird*  the  base  board,  in  which,  on  its  central  line 
over  the  part  likely  to  be  traversed  by  the  longest  focus 
fi  -lit  i^  cut.     Underneath  the  f'  rd 

i       !_  -^^  rodcarrj^iug  a  reel  on  the  CM'.  ib 

the  ftlit.    A  cord  is  passed  romid  this  through  the  aiit  ^\)^^ 
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over  a  second  reel,  which  has  o  sli<1ing  motian  between  its 
poiot^  of  support  to  ncconiniodute  itst^f  to  t!ic  play  of  the 
nick ;  from  this  pulley  is  passed  another  band  which  is  en- 
**aj*ed  in  the  gruovc  of  the  milled  head  of  the  fine  mljustriicnt. 
Tltis  is  exceedingly  sensitive,  wt^i'kcd  by  rotiitinp'  any  piirt 
in  ihe  Irnj^th  of  the  rod,  or  by  ila  imndle  at  the  opposile  end 
of  t lie  ba>3i5  btjunl,  bcnrnth  which  it  is  placed  to  be  out  of  the 
way  ami  not  likely  to  injure  the  face  of  the  objeetive  by  iwiy 
iiceidental  mismanagement.  Or  the  same  aittion  is  eqtiftlly 
gained  by  attaching  to  the  arm  from  the  rack  carrying  thi 
tube  ur  liody  of  the  microscope  a  vertical  sUp  of  stout  htAm 
platCj  uhich  passes  tiiron^h  tbc  &lit  in  the  board|  and  ia 
pierced  near  its  end  with  an  even  aperture,  in  which  works  a 
dunltle-eoned  pin,  screwed  into  the  centre  of  the  end  of  the  rod 
carrying  the  reel.  An  open  obliqne  ftlit  between  the  upper  part 
of  the  hole  and  one  edge  of  the  strip  of  brass  permits  the  rod 
being  easily  removed  or  placed  in  its  hearing*  A  band  passes 
from  the  reel  on  the  rod  over  the  groove  in  the  nulled  head 
of  tlicsiow  motion^  lu  tliLs  method  the  rod  beneath  the  board 
follows  the  play  of  t!je  rack.  That  tliere  s^hould  be  no  slip, 
the  reel  on  the  rod  is  covered  with  a  piece  of  vulcanized 
india*ru!)ber  tubing*  The  convenience  of  being  able  to  act 
on  the  fine  motion  at  a  distance  from  the  st?ige  is  very 
great,  the  focus  being  under  inimediata  inspection,  and  the 
eye  likely  to  be  kept  a  less  time  exposed  to  the  action  of  a 
bright  glare- 

To  nn'Ct  a  diflicuUy  very  often  prr^^cnt,  t^  ig 

in  pjual lei  piano  with  tUe  objective,  the  po^i.  -s- 

in^  screen  being  supposed  to  remain  always  parallel  with  it, 
I  devisttd  a  ^mall  atljusting  stage.  It  consists  of  two  thin 
plates  of  brass  tif  any  convenient  length  and  width,  piereed 
in  the  ct  nire  v%ith  an  aperture  snfllcient  for  1'- 
ol*jeet  likely  to  be  used  ;  the  under  plate  i.s  s 
than  the  upper  by  the  width  of  a  thick  strip  i^ 
end,  and  to  these  are  screwed  four  llat  springs,  v  ., 
bracing  the  under  plate,  kei'p  the  plates  together* 

ne purated  by  four  conieally  jiointeil  tn t -       '     

in  the.HC  frtrip)»  near  the  eornera  ;  the  t 


y 
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;  theobjrct  un  it  '1  iie  who*e  u» 
1  ;d  a  perl  n  re  u(  the  s^tiige  uf  ll*< 
r^  which  thus  afl'urds  a  means  uf  t 


T !  r  for  Uie  odirottialics  or  olfacr  ftirui  of  cxiudcoBC!? 

is  iiittud^c4  to  itu»  uodef  iurfiioe  of  the  mUq^^  a*  1  ptnfer  in 
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the  ilium  illation  to  shutout  dififuscd  light  as  much  as  possible 
from  the  under  surface  of  the  object.  It  seems  preferable  to 
have  a  full-size  collecting  or  posterior  lens  in  the  achromatic 
combination,  by  which  means  a  large  volume  of  light  is  made 
to  replace,  as  it  were,  the  defect  of  the  decrease  in  angular 
aperture  occasioned  by  the  withdrawal  of  the  focus  of  the 
condenser,  either  to  avoid  the  sun-spot  or  injuring  the  object 
and  objective  if  of  very  short  focus.  The  illumination  is  by 
direct  sunlight,  generally  employing  Abraham's  achromatic 
prism  in  place  of  the  mirror  if  the  object  be  not  large.  In 
the  determination  of  structure  I  anticipate  better  results  from 
the  use  of  concentrated  parallel  rays  by  achromatic  lenses  or 
a  speculum  reflector.  On  trying  the  prism  and  a  plano-con- 
vex lens  for  a  condenser,  the  foci  meeting,  the  resulting 
image  was  deficient  in  vigour,  and  a  certain  amount  of  fogging 
very  evident.  Using  sunlight,  it  is  difficult,  under  long  ex- 
posure, to  hit  the  balance  between  the  necessary  light  and 
the  diminishing  stops.  Although  much  may  be  gained  by 
the  use  of  oblique  illumination  in  the  ordinary  employment 
of  the  microscope,  it  opens  a  question  in  photomicrography 
as  to  the  correctness  of  the  representations,  for  the  inter- 
ference in  some  objects  arising  from  the  obliquity  of  the 
light  may  be  so  great  as  to  furnish  a  corre8ix)nding  error. 
This  is  seen  more  especially  when  the  oblique  pencils,  play- 
ing on  the  edges  or  angles  of  the  refracting  body  and  being 
possibly  repeated,  even  in  the  structure  by  reflection,  render 
a  single  line  or  marking  double  or  compound. 

I  do  not  here  take  into  account  the  so-called  "  blurring*^ 
of  photographers,  said  to  arise  from  the  reflection  of  the 
actinic  rays  after  passing  through  the  collodion  film,  by 
the  back  surface  of  the  glass  plate,  or  the  indistinctness  of 
bordering  due  to  objects  lying  a  little  out  of  focus,  and,  as 
in  the  case  of  fine  hairs,  also  depending  on  interference.  The 
error  alluded  to  is  noticed  more  particularly  when  the  ob- 
ject has  a  certain  thickness,  as  in  some  of  the  Coscinodisci ;  ' 
then  it  may  furnish  to  the  hexagonal  areas  an  appearance  as 
if  the  sides  of  the  depressions  or  elevations  were  made  up  of 
a  series  of  short  rods  or  superimposed  planes.  This  is 
especially  the  case  when  the  object  is  focussed  into.  In  some 
of  the  discs,  as  in  Actinophsenia,  a  stiff ht  obliquity  in  the 
illumination  tends  to  furnish  a  bolder  contour  to  the  object, 
of  value  when  the  pairs  are  united  in  the  stereoscope.  Mr. 
Wenham,  some  time  since,  pointed  to  this  instrument  as 
likely,  through  photomicrography,  by  high- power  objectives, 
to  render  considerable  assistance  in  determining  such  points 
as  are  with  difficulty^  if  not  uncertainty^  interpreted  by  the 
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tisual  method  of  obi^crvation.  To  obtnin  i\m  srcoiid  orcom- 
hiniiii^  im:\gc,  preference  i*  given  to  every  sli^lit  ullrnition  in 
the  illumiimtiun  atn]  fuens,  if  liot  al^o  in  sliifiiiig  tln^  tibji^ 
a  very  lit  lie  to  the  rij;i:ht  or  left.  lu  tUcsc  mateh-pUota- 
graphs  tlie  i  mages  have  to  be  kept  down  to  tbe  iisnal  sizl^  of 
tiie  stcrco-plate,  thnt  the  entire  oliject  nmy  be  pornlnnctl  ;  or 
they  may  ref|uire  to  be  ovorhipprtL  Some  of  tJit*  tUsics  or 
more  solid-shaped  Diittomaceje,  when  copied  at  transparent 
positives  and  viewed  iu  the  stereoscope^  have  a  charming 
appearance  t 

The  Actinopliieiiiaj  CosciuodiscuSj  and  Crasjiedodiscui?, 
from  the  wonderful  ^ealpturln*^  on  tljeir  surface  when  thus 
seen,  keenly  eootest  for  the  iiighest  feelings  of  admiration, 
whether  towards  themselves  as  objects  of  innate  beauty  or 
towards  the  Great  Artifiecr,  The  Dlatoinact^se  and  many  of 
the  objeets  were  mounted  in  balsam,  and  others  in  p^lyeeriue 
or  glycerine  and  gum;  when  tlie  former  were  tried  '*  dry," 
the  foenssing  iu  sunlight  was  uncfTtain.  A  few  objeeta, 
iVom  their  colour,  gave  me  considerable  difficulty^  some  por- 
tions being  quickly  imprcs^cdj  the  other  parts  being  without 
any  definition.  The  method  by  which  1  endeavonred  to 
meet  this  was  to  follow  up  a  jsnggestion  of  Mr.  Shad  boh, 
namely^  to  give  a  somewhat  similar  colour  to  the  whole  object 
as  had  tlie  densest  portions ;  this  w*ouid  naturally  place  the 
least  coloured  on  a  nearer  ec|nality  with  the  most  eolouretl  as 
regards  the  actinic  rays.  The  quei*tiou  ^a^  how  t*j  cff'cr.t  this 
without  procuring  a  too  lengthened  exposure,  as  no  form  of 
heliostat  was  employed.  First,  I  tried  tinted  j^lass  lietieath 
the  object,  by  which  some  atlvanta*^e  was  obtained,  yet  not 
eufrieient ;  secondly,  varnij^hing  the  back  of  the  ohjcct-^lidc 
with  a  transpareut,  dark,  re?* i nous  varnish  was  adopt<^d  ;  tlm, . 
although  it  answered  to  a  very  great  extent,  b;  ^  fnadifli- 
ndty — the  firhl  of  tlie  negative  had  minatnrc  i  >.  whtnh 

also  pervaded  theinuigc.  Therefore,  setting  aij^uIc  bolli  tlicsts 
methodi*,  1  deterniined  on  using  a  alow  eoUodion  and  a  rather 
acid  bath*  These  measures  enabled  me  to  give  in  Honn*  cjxw* 
over  seven  teen  seconds^  exposure  in  concentrated  si:  ^  '  v 
of  »ome  objects,  with  excellent  results,  without  m  " 
fogging  or-  "  i^ju,    and   the  image   was  brought  uj*  la^j 

a  normal  d  ibout  much  tmubbv 

More  than  tivc  yearn  ^mce,  [  trir' 
wood*edls  with  hydrochloric  acid  ami . .. 
rtftnoving  the  cokiuring  matter  as  much 

of 

tliAi  Us*  ilick^  euipJo)  yd  a  iumiLa*  |;Uui 


Dr.  Mauhox,  on  Phototnicroytaphy,  39 

tiirf!s,  trial  was  made  of  it  (m  them,  Imt  very  many  of  the 
miuutc  hairs  were  foimd  to  be  removed,  the  surface  more  or 
less  roughened,  and  thus  injured  for  the  purposes  of  phoio- 
micro^niphy.  This^  however^  mi^dit  have  been  due  to  some 
error  on  my  part*  Uiilbrtimately  1  am  not  acquainted  with 
any  methoil  for  prej*t*rving  the  natural  appearanee  of  the  in- 
ternal organs  of  insects,  as  seen  in  the  **  live- box/"  The 
granulation  given  by  the  use  of  chromic  acid,  biehhiride  of 
merenryj  carbonic  acid,  &c.j  interferes  too  much  with  the 
definition  to  be  of  use  in  'Miflerentiating'^  the  internal 
organs  for  photomicrography. 

In  staining  the  tissues  of  entire  insects  by  the  earmine 
fluid,  we  introduce  a  most  unfortunate  colour  for  the  photo* 
grajiher;  biit  when  the  prints  from  the  negativesj  or  the 
transparent  positives  for  the  sttereoftcopc  or  lantern,  are  to  be 
coloured,  this  defect  is  less  apparent. 

The  proce^  of  ti!?.^uC'?taining  opens  a  fresh  field  for  us. 
From  my  success  in  obtaining  fair  negatives  fi'ora  some  of  Dr. 
Beale's  excellent  preparations,  I  feel  eonvinced  photomicro- 
graphy can  be  made,  if  required,  to  furnish  assistanee  to  the 
miutomist  and  p/ft/shfof/hl  for  class  tnsfruction.  Whan  the 
object  aud  microscope  are  uot  used,  coloured  prints  of  a 
sufiieieut  or  convenient  size  might  be  employed  to  more 
closely  explain  tlie  enlarged  diagrams.  In  the  measti  rem  cuts 
of  objects  the  plan  is  open  to  less  variation  than  when  trust- 
ing oiTly  to  the  eye ;  should  the  objects  differ  among  them- 
selves, the  ditrerence,  as  seen  in  the  print,  could  be  readily 
determined ;  the  stri^  in  the  Diatomacea,  the  angles  of  minute 
crystals^  the  felting  quality  of  wool,  the  coarseness  or  tincuejiss 
of  vegetable  products  (as  cotton),  niiglit  claim  attention^  even 
as  relates  to  tlieir  market  value.  To  the  draughtsmuu  it  will 
furniah  a  means  to  correct  or  supply  the  copy  for  the  pencil ; 
in  this  maimer  it  has  been  employed  in  the  American  edition 
of  Dr,  Draper's  '  Physiology/  and  as  direct  photogrspli  prints 
in  the  titlc-[iage  of  Dr.  Ik  ale's  recent  edition  of*  How  to 
Wo  rk  VI  i  t  h  1 1  j  e  M  ic  rosco  pc  /  S  ho  id  d  an  easy  an  d  pc  r  niau  ei  j  l 
naethod  of  printing  from  photograph  negatives  be  discovered, 
we  may  hope  for  its  profitable  adoption  in  the  illnstrution  of 
our  seieuLihc  literature,  as  refers,  at  least,  to  the  microscope. 
It  is  now  stated  that  a  plan  has  been  found  by  which  a  cor- 
rect image  can  be  printed  from  a  negative  or  positive  on  to 
the  wood-bloek.  A  vs^y  small  quantity  of  nitrate  of  silver  ia 
used  witli  other  snl  iind  thrae  ntv  sulReient  to  receive 

and  furni^'^h  the  iit-  i  ^vithout  injurv  to  the  texture  of 

the  ^ood,  or  interfering  with  the  ordinarv  method  of  woikI- 
cutting. 
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Still,  with  tliese  claims  before  as,  what  hat  heeu  its  pro- 
gress for  tlie  last  ten  jears?  With  us  the  climate  may  tend 
to  biuclf^r  its  advance;  those  who  would  occasionally  employ  it 
may  not  be  al>le  to  spare  their  time  in  the  suuny  lioura  ;  hence 
we  must  look  to  artificial  il lamination.  From  experiments 
with  the  magnesium  lights  I  am  sure  wc  have  for  very  many 
objects  an  adequate  source  of  illamination^  though  it  remains 
to  dctcrioine  the  best  means  for  its  ready  application  nnd  tlie  ^ 
liccessary  correction  for  the  actinic  rays  ;  these  are  mechanical 
points. 

The  voJue  of  the  oxycalcium  light  has  been  already  decided 
by  the  conjoint  labours  of  Drs.  Abercrombie  and  Wilson,  of 
Cheltenham.  By  its  use,  and  a  very  simple  aii!>stitvite  for  the 
bellow5*campra,  as  described  in  the  last  July  nun\ber  (jf  the 
'  British  and  Foreign  (juarterly  Review  and  Mcdico-Chirur- 
gical  Journal/  they  have  produced  some  most  charming 
results,  remarkable  for  the  softness  of  the  shadows,  delieacv 
of  outline,  and  transparency  in  the  detail.  Doubtless  wc  shall 
eventually  be  able  to  obtain^  if  advantageous,  iuHtantancous 
pictures  of  the  circulation  in  some  of  the  most  tratj^parcnt 
forms  of  in  sects,  or  in  aquatic  larvfc,  especially  whcu  (lie 
blood -globules  are  of  considerable  sisse,  and  m  tninsit  appear, 
as  it  were,  from  their  sarcode  condition,  often  dragged  into 
very  oblong  forms,  which  may  help  to  deterniine  the  direction 
of  tlie  current,  and  when  tlie  insect  will  bear  eons  id  e  ruble 
compression  without  injury,  so  as  to  bring  the  irregular  aur^ 
faces  into  closer  contact  with  the  ttiin  cover  of  the  slide  or 
top  of  the  aquatic  box. 

There  are  some  oP  tlie  confer  void  Alj^ae — as   / 

C^iffftfiphora — which  have  hitherto  balHed  many  ati      , 

cannot  readily  render  the  ehiorophyll  of  the  cells  and  at  the 
same  time  preserve  the  fine  terminating  filaments;  tTr-^      ^-^ 
mostly  lost  in  the  development.     If  we  attempt  to  gi\ 
to  them  by  Htaininpj,  the  appearance  of  the  chlorophyll  a;  the 
lower  cells  IK  quickly  altcrcfl. 

It  wQuhl  be  iticorrect  to  jndj^e  of  it«  {rcneral 
hv  its*  failures  in  one  or  two  i^lasKes  of  ohjrcti<;  ^^ 
cl  the  Diatoraacese  have  abo  to  be  excludtni  fur  tn 
trials,  may  wc  not  expect  to  obtain   '      ' 
thoufrh  it  cannot  dii^clo^c  the  latent  < 


tiiose  questions  whi: 
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st  edifice  the  inicroscopist  raises  by  Iiii  patient  research, 
re  cannot  turn  to  ttie  marvels  of  liesigri  an-aiiged  in  the 
hum  bleat  niieroscopist'si  cabinet  without  desiring  to  hiive  at 
hand  some  ready  means  of  drafting  from  its  stores  a  faiLUfnl 
recognition  of  its  objeets,  which^  althongli  it  may  not  supply 
a  true  siguifieaiice  of  each  part,  may  yet  determine  its 
common  valwe;  or  refrain,  when  we  examine  tlie  cabiuet, 
riehly  stored  with  the  dimt  of  primevai  agi%  wliieb  the  Divine 
Hand,  Av ben  ^'inonhiing  confu&ion  in  &urh  perfect  forms/* 
marked  with  graceful  symmetry  and  elaborate  atlornn»eut  in 
charaeterj4  of  cxliaustlcss  beautVj  from  wiwhing  for  some  easy 
letbod  by  which  their  wonderful  Yaitcty  might  find  an 
i equate  representation. 

Where  can  we  look  for  this  nssistauee  if  not  in  sueh  plans 
as  may  diminish  tlie  labour  of  the  draughtsman,  and  aUbrd 
efficient  means  of  moderately  cnlar^ing^  diminishing^  or 
multiplying  the  copy?  Is  it  not  to  pbotomierography, 
whether  adopted  on  me  tab  stone,  or  glass — whether  coloured 
or  touched  by  the  **  burin'*  of  the  artist^tbut  our  effort 
must  be  directed  V 

When  the  same  labour,  the  name  skill,  have  been  given  to 
this  subject  as  furtunately  have  obtained  for  the  microscope- 
objective  and  eamera-Icns, //rcw  may  the  present  imperlcct 
copies  be  replaeed  hy  others  more  correct,  the  errors  reduced 
to  a  minimum,  and  the  reward  success*  When  a  sure  and 
aimple  plan  for  employing  such  a  substance  as  a  ready  sen* 
sitizcd  eollodion,  whicli  can  be  uftcd  wet  without  the  constant 
trouble  aitaclicd  to  the  present  procefi^s ;  or  the  plates  kept 
ready  prepared,  and  an  eligible  mode  of  supplying  a  strongly 
actinic  artiHcial  iiluminatiou ;  when,  ia  fiict,  the  camera 
gocii  band  in  hand  wilb  tlie  microscope,  and  pbotomicro- 
graphy  litis  found  more  favour  than  at  present,  then  may  we 
expect,  from  the  combined  applicatiorj,  truly  useful  results, 
and  science  render  up  more  of  her  bidden  treasures. 

This  imperfect  response  to  the  wish  of  your  President 
would  iic  ^tili  more  so  without  a  due  acknowledguicut  nf  the 
valnnble  hints  and  guidance  jriven  in  the  writings  of  those^ 
wbetlicr  at  home  or  abroad,  who  have  contributed  to  the 
literature  of  the  subject^  wdicrc  all  that  relates  to  detail  is 
fully  stated.  For  much  that  appertains  to  these  minuliie, 
also  to  various  points  connecteil  with  many  of  the  negatives 
and  objects,  I  mu&t  refer  to  a  paper  lately  read  before  the 
Jjondon  Photographic  Society,  and  pubhshid  in  their  ^  Photo- 
arraphic  Journal  '  for  Pre,  15tb  ult.  A  ean<bd  eritirbm  on 
Rhc  ilkiKtraliouH  may  rendi^r  us  more  diligei>t  students*,  and 
impart  a  new  desire  to  thus  study  the  minate  organisations 
where  beauty  and  variety  solicit  contemplation. 
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DEscaiFTioys  o/New  and  Rake  Diatoms.     Series  XVI. 
By  R.  K.  Greville,  LL.D.,  P.R.S.E.,  fcc. 

(Communicated  by  F.  C.  S.  Ropeb,  FJi.S.,  &c.    Read  Maj  10, 1865.) 

(Plates  V  &  VI.) 

Skeletonema^  u.  gen.^  Grev. 

Frusttles  cylindrical^  equals  united  into  a  filament ;  each 
frustule  or  joint  composed  of  two  series  of  large  (open?) 
cellules^  terminating  in  striated  borders^  indicatingthe  sutures. 

Skeletonema  Barbadense,  n.  sp.,  Grev.-^(P1.  V,  fig.  1.) 

Hab.  Barbadocs  deposit^  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson^  Esq. ;  extremely  rare. 

One  of  the  paradoxical  forms  which  make  their  appearance 
from  time  to  time  in  this  singular  deposit.  No  specimen 
presenting  a  view  of  the  valve  has  been  discovered^  but  the 
structure  and  mode  of  fissiparous  division  is  very  obvious; 
the  greater  portion  of  each  frustule  is  made  up  of  a  double 
series  of  very  large,  oblong,  apparently  open  cellules,  sepa- 
rated by  parallel  slender  bars,  united  in  the  middle,  end  to 
end,  the  bars  alternating  with  each  other.  At  this  point 
there  is  clearly  no  separation.  This  double  series  of  skele- 
ton-like cellules  terminate  at  each  extremity  in  a  somewhat 
broad  striated  border.  The  whole  filament  is  strictly  cy- 
lindrical, uninterrupted  by  any  keel,  contraction  or  furrow, 
and  the  junction  surfaces  are  quite  plain.  The  diameter  is 
'0011'';  length  of  frustule  -0020" ;  length  of  large  cellules 

•ooor. 

Stranouioneha,  n.  gen.,  Grev. 

Frustules  united  into  a  punctato-cellulate,  cylindrical  fila- 
ment; each  frustule  contracted  in  the  middle,  and  at  the 
centre  of  the  contracted  portion  expanding  into  a  nodnle. 
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Siranfftilonema  Barl^adeuge^  n.  sp.,  Gre?*^ — (Fig*  2*) 
Hab.  Barbadoes  deposit,  Cambridge  estate  ;  iu  slides  com- 
tDunicated  by  C,  Johusoti^  Esq, ;  extremely  rare. 

We  have  here  another  filamentous  diatom,  which,  like  the 
preceding^  cannot  be  referred  to  any  existing  genus.     Only' 
two  specimens  have  been  observed,  neither  of  tbera  {losaessitifi^ 
more  of  the  filament  than  is  given  in  tlie  figure,  wliich^  how- 
ever, may  fairly  be  assumed  to  represent  a  |jerfect  portion. 
Commencing  with  the  frustul6j  where  division  takes  place,  it 
may  be  compared  to  two  decanters  soldered  together  at  their 
mouths.     The  parts  representing  the  bodies  are  ornamented 
with  punctiforra  cellules,  arranged  in  close  parallel  lines  as 
far  as  the  shoulders,  where  a  ftudd^n  contraction  iu  tfie  din-'  <i 
meter  occurs,  forming  the  neck  of  each  decanter,  and  which 
is  quite  smooth,  while  the  resemblance  to  the  rim  of  the 
mouths  is  carried  out  by  the  sudden  expanaiori  of  the  neck 
into  a  rather  broad  disc,  cx|i]al  in  its  lateral  diameter  tcj  that 
of  the  frustule  at  the  opposite  cuds.     This  ^^ing^Uke  disc  ia 
marked  on  its  circumference  by  a  deeply  indented »  rather 
faint  line^  somewhat  like  that  which  is  produced  by  tiw  a 
iug  of  the  teeth  in  cog-wheels,  and  which,  of  coui^e,  suggea 
the  idea  of  separation )  but  I  have  been  unable  to  ascertain] 
whether  this  be  really  the  case*     On  the  other  hsnd^   the' 
suture  at  the  broad   ends  of  the   frustule   is   com^picuauii* 
Length  of  frustule  0OI£>'';  diameter  00 Ur. 


COBCINUDISCUS, 

CQidmdiscus  xpiendidmj  n,  sp.,  Grev. — Disc  large,  eonrex ; 
cellules  large,  hexagonal,  all  equal  except  those  of  the  outer, 
row,  which  are  generally  more  or  le«a  oblong ;  mai^gin  quit 
Bmootb.     (Fig.  3.) 

jla£*  Barbadoes  deposit,  Cambridge  estate ;  iu  slidoi  com* 
municated  by  C  Jt^hnsou,  Esq. 

A   most  beautiful   species,   and  not  very  rare  in 
portions  of  the  sample  of  the  deposit  wliich  bas  fumi^hedj 
80  many  good  things ;  for  it  is  a  curiou*  circumstan^  »^    ^f.^\ 
not  uninstrtictive  to  tho«e  who  mny  Ims  engaged  tu  e\ 
thiti  deposit,  that  even  iu  the  same  sniall  lump  one  ] 
often    be   found   richer   than   another.      Of    rU    tli 
mounted   by  my  indefatigable  friend 
legion)  from  one  and  the  mme  general         ^         ,     ^ 
only  contain  the  specie»  now  described  ;  and^  m  like  mauDcryi 
a  r--^*-"*  of  other  fine  *'^''*'"  o...,.^rt,.   tr,  Ka  .lv.-^   ...u-.-.ii'.lli^ 
ill-  II  was  ro>  ^ 

a  piece  Qi  the  indaratcd  tann  irom  ume  to  timc^  auu,  uu- 
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accoutitsble  as  it  may  seeuij  these  siteceisaive  experiments 
oflten  brought  species  to  light  previously  unobserved^  and 
aometimee  aever  seen  afterwards,  the  saine  cautious  system  of 
investigation  beiog  pursued  in  all  cases*  It  may  be  remarked 
that,  as  n  general  nde,  those  examples  of  the  deposit  which 
are  of  a  chalky  or  light  density  are  poor  in  diatoms,  while 
they  are  soaielime!*  rich  in  polyeyatiu&;  but  it  by  no  means 
follows  that  the  converse  prevails*  This  Mr*  Johnson,  Mr, 
George  Norman,  ami  myself,  have  aa certain ed  to  our  cost. 
To  the  courtesy  of  hifc  Excellency  James  Walker,  Governor 
of  Barbadoes,  I  have  been  indebted  for  a  box  of  specimens 
from  various  localities  in  the  island,  and  Ur,  Mouat  most 
kindly  supplied  me  with  anotlier  large  collection  \  and 
although  a  number  of  these  came  from  the  Cambridge  estate, 
and  bore  a  clo^e  outward  resemblance  to  the  solitary  precious 
sample  received  by  Mr.  Johjison,  not  one  of  them  repaid  the 
trouble  of  cleaning.  Mr.  George  Norman  likewise  examined 
an  equally  extensive  series  of  specimens  transmitted  to  him 
last  year,  and  very  promising'  in  appearance,  but  with  no 
better  result*  Many  specimens,  when  prepared  for  examina- 
tion, ai-e  fouud  to  be  composed^  as' far  as  organic  remains  ai*e 
concerned,  of  the  mere  pulverized  debris  of  diatoms  and 
poly  cyst  ins ;  others  may  contain  debris  less  broken  up,  with 
possibly  a  few  entire  discs  of  one  or  two  species.  Others, 
agaiii;  are  more  productive,  and  the  most  rich  in  every  sense 
are  those  in  which  the  heavier  diatomic  forms  prevail  j  a  fact 
which  seems  to  be  connected  with  the  law  of  gravitution  at 
some  period  in  the  history  of  the  formation  of  the  deposit. 
But  some  additional  causes  seeni  to  have  been  at  work  rela- 
tive to  the  polycystins ;  for  while  diatoms  occur  most  abun- 
dantly in  certain  of  the  more  compact  and  heavy  ptirts  of  the 
deposit,  p«jly cystine  are  more  copious  and  perfect  in  some  of 
the  lighter  parts ;  and,  altliougb  the  two  orders  are  more  or 
lesta  intermingled,  those  parts  in  which  one  order  is  developed 
most  abundantly,  both  in  number  of  species  and  perfection  of 
structure,  are  deficient  in  the  other.  The  deposit  is  said  to 
be  very  extensive,  and  to  be  of  great  thickness.  It  is  to  be 
regretted  that  no  njeinoranda  have  accompanied  the  speci- 
mens transmitted  to  tliis  country,  regarding  their  relative 
position  in  the  deposit,  &c.  Nothing  but  a  careful  examiiia* 
tion  un  the  spot,  idotig  \x\t\'  fut  use  of  the  microscope, 

will  suffice  to  clear  up  the  ^i  i    '-s  we  labour  under  on  the 

whole  subject. 

VmcmmluvitM  Sfihndubis  is  e^tcecditigly  similar  in  general 
appe4irance  to  Cresswvliki  mipcria  ;  so  similar,  indeed,  that  if 
the  spines  of  the  latter  Itapjieu  to  be  out  of  focus,  the  one  might 
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be  readily  taken  for  the  otber.  But  a  closer  examination 
shows  that,  apart  from  the  spines,  the  irregularity  of  the 
outer  row  of  cellules  is  characteristic  of  the  CoBcinoducua,  as 
also  the  much  narrower  margin*  The  diameter  is  variable, 
but  fine  examples,  like  the  one  figured^  are  about  "0060/' 
Number  of  cellules  scarcely  4  in  *00r' 

Coscin&duaisMacraeanus,  n*  ap,,  Grev; — Disc  large,  slightly 
convex,  with  large,  equal,  heitagonal  cellules,  and  with  a  broad  j 
hyaline  border,  having  a  narrow  line  next  the  cellules,  giving 
off  remote,  radiating,  clavate  processes*     (Fig,  4.) 

Hab,  Indian  ocean ;  Dr,  Macrae. 

In  size  this  fine  species  is  equal  to  the  last,  while  the  eel* 
lulation  is  somewhat  smaller.  As  in  the  preceding  aUo»  the 
cellules  being  regularly  hexagonal,  there  is  no  radiant  ar- 
rangement, the  structure  resembling  a  uniform  pifioa  of  net- 
work. The  characteristic  feature  of  the  species  lies  in  the 
row  of  briUiant,  coloured,  clavate  processes  given  off  by 
narrow  line  which  constitutas  the  boundary  of  the  ciellula* 
tion*     Diameter  of  disc  0050%    Cellules  5  in  mV\ 


t 


PoRODfsctrs* 

PorodUcm  iplendidut^  n*  sp*,  Grev»^ — Disc  circular  (ocas* 
sionaUy  broadly  oval),  vei^  convex,  with  a  large  umbilical 
pseudo-opening ;  structure  a  radiating  retioulate  cellulation. 
(Fig.  5,) 

Hab.  Barbadoes  deposit,  Springfield  estate  ^  Laurence 
Hard  man,  Esq. 

One  of  the  finest  species  of  the  genus,  distinguished  at 
once  by  the  larger  and  more  lax  ccllulation.  It  is  remark* 
able  tliat  it  should  never  have  occurred  in  specimen*  of  the 
deposit  brought  from  the  Cuunbridge  estate^  in  which  all  the 
other  species  have  DCcaaionallv  l>een  found,  P.  oiionffW 
is  commoa  to  both,  though  ehieflv  ,  Q^f  present 

new  species.     The  diameter  of  i  <  Radiaittijf 

oellules  about  8  iu  -OCH". 

I  take  the  present  opportouity  of  stating  that  I  bavi*  r©» 
cently  met  with  several  discs  of  PoroducuM  mq/w  {*  Trana. 
Mic.  Soc.,'  VoL  XI),  all  more  or  Jr      ;         -  v   v  -   -     \ 
ahow  the  si»e  to  l>e  not  less  than  < 
pseado*openiug  varies 
ffparseness  of  the  emm 
I  brg  to  offer  1 1 

di 

for  Sijtiic  aiManc*?   rouuiJ    tnt* 


miivea ; 


or  kse 
P'H:n(]o-oiHjningf    aftiTT\  ^nt* 
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dose,  witli  faint  rays  formed  by  pairs  of  the  longest  lme«. 
Diameter  0045". 


LllLADlSCUS, 

tiradhcm  minuius,  u*  ep.,  Grev«— ^Fruatule  minutei  nearly 
ipliEerieaL     (t^ig.  6.) 

Hab,  Barbadoes  deposit j  Cambridge  estate ;  in  slides  com- 
muiiieated  by  C,  John  sou,  Esq, 

This  will  be  recognised  at  once  by  its  small  size^  the 
diameter  being  only  from  ^0007'  to  0010".  When  newed 
in  froQt  it  'm  exceedingly  like  a  CresxwelUa^  eiteept  in  the 
eoDuecting  stone. 

Arachnoidtscus. 

Arachnoidkcm  GrevilieanuSg  n.  sp.^  Hardman  MS, — Disc 
witb  the  concentric  circles  of  the  cellules  continued  untnter- 

ruptedly  to  the  centre,  the  umbilical  point  being  filled  up 
with  a  rosette  of  a  few  very  minute  linear  cellules.     (Fig.  7.) 

Hub*  Barbadoes  deposit,  Springfield  and  Cambridge  es- 
tates j  Laurence  Hardmanj  Ksq. }  C.  Johnson^  Esq* ;  E*  K.  G.; 
rare. 

The  few  species  of  this  exquisite  genus  are  in  such  con- 
fusion that  I  cannot  venture  at  the  present  moment  to  dis* 
entangle  them.  It  is  doubtful  how  far  the  characters  by 
wliich  tbey  are  distinguished  are  really  of  value.  Possibly 
some  mistakes  may  huve  originated  in  consequence  of  differ- 
ences between  the  upper  and  under  valves  having  been  over- 
looked. The  granules  (or  cellules)  which  surround  tbe  um- 
bilicus are  subject  to  great  variation ;  and  the  number  of 
radijiting  ribs,  both  long  and  short,  appear  to  depend  on  the 
si^e  of  the  valve.  With  regard  to  the  species  now  under 
conbidcratioiii  ou  which  my  friend  Mr.  Hard  man  has  dont 
me  tbe  i^rcat  honour  to  bestow  my  namc^  it  dilTers  so  essea* 
tialiy  (Vom  every  other  so-called  species  that  1  cannot  hesi- 
tate'to  admit  it.  It  docs  not  even  correspond  witb  the  defi- 
nition of  the  genus  itself^  which  attributes  to  the  disc  a  "  cen- 
tral hyaline  nodule  or  umbiiicuK/'  In  our  new  diatom 
tlicre  is  not  the  remotest  trace  of  anything  of  the  kind* 
i  '  ij^  rihti  penetrate  ne^irly  to  the  centre^  wher^ 

th  .  to  loi*e  their  coucentricity,  and  to  become 

gnidiiully  smaller,  the  central  point  itHcU  being  occupied  by 
a  bttle  star  composed  of  about  six  very  minutCi  linear, 
truncate  GcUules,  It  is  satisfactory*  that  s|>ecimens  should 
have  been  obtained  from  different  sources:  from  the  de* 
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po&itof  the  Springfield  estate,  by  Mr,  Hardtrmn ;  from  tlist 
of  the  Cambridge  estate,  by  Mr.  JohusoQ  and  mystelf.  It 
appears^  however,  to  be  extremely  rare.  The  diameter  is 
upwards  of  *  0050'' ;  but^  as  in  the  other  species,  the  »ize  ia, 
probably  exceedingly  variable.  A,  ornatus  is  Bonictinie»* 
very  small ;  but  1  have  a  disc  before  xne  '0200"  in  diameter^ 
belongiug  to  Mr,  Hardman^s  cabinet. 


CiBTODiflcts,  n,  gen,,  Grer* 

Frustnles  disciform  {eircular  or  oral) ;  disc  with  radiating 
granules  or  cellules,  and  a  subraarginal  circle  of  obtuse  pro- 
cesses UDCounected  by  meani  of  special  radiating  lines  of 
cellules  with  the  centre* 

The  diatoms  which  I  propose  to  ciomprehend  under  this 
name  would  be  Auiacodhci  if  any  comiounicatiou  existed 
between  the  processes  and  the  centre  of  the  disc.  But  no 
such  eommunication  does  exist,  and  the  question  consequentiy 
arises  whether  they  ought  to  be  united  with  EujmdiscuSf  of 
which  AulavodisciiM  itself,  according  to  Kiitzing,  is  only  a 
aection,  or  kept  altogether  apart.  Taking  Eitpodiirtis  as  it 
fltanda,  it  is  anything  but  a  natural  genus,  and  the  titne  \b 
probably  not  far  distant  when  the  non -radiant  species,  at  least, 
furnished  with  mastoid  processes  similar  to  those  of  Aulueus, 
will  be  grouped  into  a  distinct  genus.  Look  tug,  then,  upon 
Eupodiscus  Argus  as  the  type  of  that  genus,  I  cannot  bringf 
myself  to  do  stich  violence  to  nature  a«  to  place  the  beautiful 
little  discs  now  under  consideration  beside  it.  At  the  same 
time  I  honestly  confess  that  the  best  generic  character  I  ran 
frame  is  weak,  and  I  can  do  little  more  than  rest  for  the 
prenent  upon  the  natural  feature  unknown  among  the  Ettpo* 
duet  of  numerous  equidistant  iutrauiaj'ginal  |i:  +. 

Ct^$todhcuiiJfjhfmmhmu8,  n .  *« p  , G re v . — Di^  j rcnlar, 

with  snbrernote  lines*  of  radi:;  iiules  of  ¥aj  imus  lengths, 

passing  suddenly  towards  tin  u  into  a  band  of  minute 

puncta;  procesMci*  very  numerous*     (Fig*  8*) 

Hah.  Moron  deposit,  in  the  Proviuco  of  Se\ille ;  C.  Jahn* 
•on,  Esq. ;  E,  K/<}, 

'  ^    ire,  a^  Mr* 

i  each.     At 

Aulac&disctts ; 

:    : ..    i...  rr>  lire'  tkxsif  ivijy 

tio  i  ion,  nor  -  of 

— '  IT-  *  *  veil 

ripciuc44  ul  my  In^mi'ik  *uti:mt;nl*     IUk  pruia^aitji  arc  iirfau|;€d 


A  small,  pul'     ' 
Johnson  and  niv 
finrt  sight  it  wouhl  | 

but-  liyt.  Us  i'XCiWriii 
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without  anj  refcretiee  to  tfie  longer  lines  of  granules,  or, 
anfleed,  to  any  liiies  at  alL  There  is  do  umbilicusj  but  a  few 
irregular  granules  before  the  radiation  comineuces.  The  lines 
are  not  croivded»  aud  the  shorter  oiie^  which  rorae  in  to  fill  up 
the  disc  letive  little  open  spaces.  Towards  tlie  mar«^ii  the 
lines  Butklenly  dinappeai*  in  a  belt  of  close,  minute,  radiating 
jiunctaj  in  which  tiic  processes  arc  situated^  nineteen  in 
II  umber  J  on  little  roundish  vacant  spaees^  as  is  often  «ejen  in 
the  Auiacodhd,     Diameter  '0O32''* 

Cestodiscus  (?)  otaU^,  n.  ^p.^  Grev. — Disc  from  broadly 
o?al  to  narrow  eUipttea] -oblong  ;  radiating  granules  spherical, 
passing  into  a  crowded  biiud  of  smaller  granules^  which  19 
succeeded  bv  fine  atriae  and  the  circle  of  proceeaes,     (Fig.  9.) 

Hak     Moron  deposit ;  Rer.  T.  G,  Stokes;  R.  K.  G. 

1  have  not  been  able  to  satisfy  myself  regarding  the  precise 
nature  of  the  processes  in  this  species.  They  are  evidently 
not  so  like  those  ofAuiacQdiscust  as  in  the  preceding  diatom,  but 
they  are  not  Bpines.  The  disc  is  not  fiLrnished  with  a  reguJar 
nnibilietis^  although  there  is  often  a  small,  irregular^  blank 
space.  The  granules  radiate  very  irregularly^  and  terminate 
suddenly  at  the  commencement  of  the  band  of  the  smaller 
onee.  The  latter  form  an  uneven  outer  line,  from  whence  the 
fine  striic  are  continued  to  the  margin.  The  number  of  pro- 
eesiies  ii  about  twelw  or  fourteen.  In  size  and  relative  pro- 
portion the  disc  varies  greatly,  being  sometimes  qaite  narrow. 
The  specimen  figured  is  a  very  fineonCj  OOSO"  in  length.  In 
order  to  bring  out  the  charaetei^  more  clearly  I  have  magni- 
fied both  the  species  of  this  genus  600  diameters. 

BlDDCLFHlA. 

Blddnlphm   sinuaia^  n.  sp-,  Grev, — Valve  very   minutely 

punctate,  sinuate,  with  a  two-lobed  median  elevation  and  a 
group  of  spines  in  the  centre  of  each  lobe ;  processes  rather 
long,  capitate.     (F'^g,  10.) 

Huh.  Bardadoes  depodt,  Cambridge  estate ;  extremely 
rare. 

Unfortunately  the  only  part  of  the  frustule  which  I  have 
«een  is  the  valve,  which,  however,  is  of  the  chief  importance, 
and  iu  the  present  instance  atlbrds  such  valid  characters  that 
no  dfi   '  be  entertained  on  the  subject  of  the  diagnosis. 

It  is  n.  ;  y  ftt  K  ghmcc  that  the  species  it  most  elosely 
ap|j roaches  is  B.  pukhrihi ;  Imt  its  atfinity  lies  only  in  the 
contour  of  the  valve.  The  difieretiees  are  remarkable  and 
instructive,  ahovring  how  very  nearly  one  species  may  resemble 
ftnotber  in  one  aspoctt  while  in  every  other  it  is  removed  to  «. 
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distance*     Insteiid  af  being  coiiffpicnionsiy  oelltilate^  m  in  B4 
pulchella^  tlie  stnicttire  of  our  new  K|ieeies  is  extremely  dc 
and  very  minutely  f^annlate  or  punctate.     The  median  eleyii*  1 
tioHj  in  place  of  being  simple,  with  concentric  cellules  and 
centrical  spines,  is  Ji-lobed^  with  a  little  cluster  of  spines  m 
each,  and    the  processes  are   more  slender,  prolonged,  nnd« 
capitate-     The  length  of  the  valve  before  nie  is  "001^7";  h\xt 
the  size  probably  varies,  as  in  other  species  of  the  genus. 

Bidduiphia  ele^antuia,  n,  sp-^  Grew — Very  minutely  punc- 
tate J  valvei  as  seen  in  the  front  viewj  with  the  anglf*«  pro- 
duced into  very  slender^  rectangular,  slightly  capitate  horns, 
not  swollen  at  the  base;  median  elevations  i— 5,  central  one 
large,  with  1  or  2  spines.     (Figs.  12 — 14,) 

Ha^,  Barbadoes  de^tositj  Cambridge  estate ;  in  slides  ootn* 
mtmkatcd  by  C.  Johnson,  Esq, 

The  nearest  ally  of  thi«  species  is  B.  7\iomeyii^  from  whidi 
it  diOers  in  the  almost  ULiform  horns^  not  iuflatrd  at  the 
base,  and  which  form  a  nght  angle  witli  the  base  of  the  valve, 
as  in  Hemimdus.  The  pun  eta  of  the  whole  structure  arc  also ' 
more  minute.  As  in  B.  puichdin,  Tuomryii,  itc,  the  nutn- 
ber  of  median  elevations  is  van  a  hie.  How  this  is  to  be  ac- 
counted for  is  a  problem  at  present  unsolved.  Does  the 
friistule  represented  at  fig*  12  ever  arrive  at  three  median 
elevations,  or  at  (tre,  as  in  fig,  13?  We  can  scarcely  venture 
to  maintain  that  the  most  perfect  cell  before  us  arrived  at  its 
present  eondition  without  passing  through  the  at^es  diarac- 
tensed  by  one  and  three  median  elevations ;  yet,  on  the  re- 
ceived theory,  diatoms  increase  in  sisce  only  in  a  direction  ^ 
parallel  with  the  suture*  It  appears  that  we  are  driven  to 
the  conclusion  that  there  must  be  a  law  of  dereloi)mctit  in 
this  order,  the  operation  of  which  has  never  yet  bcim  traced. 
Length  of  valve,  showing  five  elevations,  'OWS'', 

Biddftfphia  injtata,  n,  sp.^  Grcv, — Large;  valve  in  front 
rh  -red  at  the  angles  itito  very  tliick,  short  proC3e88e%| 

rvi  r  on  the  outer,  fievelcd  otT  on  the  inner  side,  ati " 

braadly  Ernncate  on  the  top;  median  tttjrface  nndulaUs,  wtthl 
glinrikt  ^  1' v^tions,  divided  by  cost^  extending  very  liltlc  bcloiri 
IIj  f  Fig,  154 

'"      *     It^eslati!;  in  ilidt*  pom- 
nn  tmmely  raret 

1  do  utit  tUiuk  Ikat  the  ime  |#bilosopbical  natttraltit 
bluniG  mc  for  tnakttii^  koown  the^e  rit!  iUl^^  of  an  ancient  Mfd 
because  they  may  not  be  in  lh>  1 1 

look  fiir  -^  "^^    -  - ;-      ^'  \ 

that  fi<  f| 

getiuinc  lo^seii  orgaia£Ui£«  it  nouiil  tic  very  auth,  uuicie  in 
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extreme  casei^  to  introduce  objects  whose  nature  «nd  position 
h  a  question  of  mere  speeulation.  Few  things  have  inte^ 
rested  me  more^  in  the  course  of  the  searching  in^eatip^atioD 
now  carried  on  for  eeveral  years,  than  the  variation  of  form 
und  iitmcture  exhibited  by  diatoms  evidently  belonging  to  the 
Siddttlphia  and  Hcmiaulus  groups.  Of  most  of  tliesc  the 
valves  alone  have  been  discovered,  presenting  only  the  front 
vjew}  still,  the  cliaiacters  are  so  prominently  brought  out 
that  ^e  family  eonnection  is  undoubted,  and  a  variation  in 
the  organs  dii played,  of  which  we  had  no  previoui  eoneeptioo* 

The  eccentric- looking  diatom  now  before  us  is  totally  uti- 
like  any  recent  species.  The  substance  is  smooth  and  hya^ 
line,  with  thinly  scattered  spherical  granules,  which  become 
more  numerous  and  prominent  on  the  processes.  The  latter 
arc  enormous  in  proportion  to  the  rest  of  the  valve,  being 
each  of  them  *001  ^"  thick  ;  the  upper  part  is  thickly  studded 
with  minute  puncta.  Five  tlight  con  verities  are  found  in  the 
median  space,  separated  by  costse,  which  disappear  just  below 
the  surface*     Length  of  the  valve  figured  ■0075", 

Bidtlulphm  cofjmltnta^  n,  sp*,  Grev. — Large;  valves  in  front 
view  with  the  angles  produced  into  short,  thick,  conical,  ob- 
tuse processes^  haWug  a  shoulder  on  their  inner  side;  median 
surface  convex,  with  slight  elevations,  separated  by  costse 
feaclung  nearly  to  the  iuture^  and  bifid  at  their  eitremities* 
(Pig.  16 ) 

jflab.  Barbadoes  deposit^  Cambridge  estate  j  in  slides  ooio* 

inicated  by  C,  Johnson,  Esq.  ;  extremely  rare. 

Another  very  extraordinary  species,  smooth  and  hyalinCi 
with  a  few  remotely  scattered,  faint  puncta,  and  a  dose  clus- 
ter of  more  minute  puncta  at  the  apex  of  the  processes-  The 
ends  of  the  valve  are  uot  rectaugnlarly  itraight,  as  in  the 
preceding,  but  undulate.  The  coBtm  arc  bitid  at  their  base 
near  the  suture ;  the  apices  divaricate  and  slightly  incrassated^ 
sbowiug  a  curious  affinity  with  Pffrpeiu,  in  which  the  costae 
are  curved  inwards  and  the  eud*  thickened.  The  general 
appearance  of  the  valve  also  approxiiEiatea  in  soms  degree  to 
tome  of  the  Porpei^g^ 

BiddufpMa  ienuicorHUf  ii»  sp,,  Grev»— Valve>  a®  seen  in 
front  view,  somewhat  quadningular»  tho  angles  produced  into 
erect,  longj  almost  filiform,  obtuae  horns;  median  s|>ace 
furni»hed  with  three  long  spines,  one  eeutrical,  und  one 
beforo  each  of  the  horns  (  structure  very  minutely  punctate* 
(Fift,  17.)  . 

fffih  Barbadooa  deposit,  Cambridge  estat^i  in  slides  Qtm- 
M  I  by  C.  Joliniiou,  Es*|. ;  very  rare. 

iSi^i  liiiving  seen  the  upper  surface  of  the  valve,  I  am  un* 
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able  to  speak  with  certaintj  as  to  the  predse  situntioti  af  the 
spines;  but  as  all  the  ipeetmens  I  have  seen  were  alike^  there 
would  appear  to  be  qtx\j  thn?e  spiiiea,  aod,  as  far  as  I  can 
judge,  two  of  them  are  exactly  opposite  the  horns.  From  the 
siiijljuiar  angularity  of  the  front  view,  it  is  not  improbable 
that  the  top  may  be  flat,  as  m  B.  Bmlleyh  Length  of  the 
valve,  '0030";  length  of  horns,  "OCHS^ 

BiddufpMa  nitida^  n>sp>,  Grev, — Small^  punctate;  valve  ia 
front  view  showing  the  horns  to  be  produced  coiisi4prahly 
within  the  angles ;  homs  elongated,  erect,  swoUeti  and  piino* 
tate  at  the  base,  somewhat  capitate  and  curved  outwards  at  _ 
the  apex;  mediati  space  convex.     (l**if*  H*) 

Hab.  Barbadoe^  deposit,  Cambridge  estate  ;  in  slides  com* 
munieated  by  C.  Johnson,  Ksq.|  extremely  rare. 

A  single  but  quite  perfect  fru^tule  tias  only  been  diaco-^ 
vered*     The  eharaeters    are  very  decided.      The  surface  is 
eonspicuously  punctate,  appearing  almost  rough.     The  oon. 
necting  zone  smooth,  as  well  as  the  horns  above  the  swollen 
base.     Breadth  of  frustule  0022". 


PoRPErA* 

This  gcnns,  established  by  Profeasor  Bailey,  appmra  to  be 
well  founded.  The  incurved  eoaial  plates  are  pcobablr  never 
more  than  two  in  number^  and  in  the  new  species  abont  to 
be  described  assume  a  very  peculiar  and  marked  character. 

Purpcia  i^mdrieepn,  BaiL— (Figs*  18, 19,)  lialfsj  in  '  Bril, 
JnU  1801,  p.  850,  pL  vi,  ftg.  0. 

Hub,  Barbadoes  deposit,  Cambridge  estate  ;  in  ilidioa  com- 
mimicatcd  by  C*  Johnson,  Esq.;  rare* 

Frustules  rectangular,  mitiutely  punctate  j  the  angles  of  | 
the  valva  produceil  into  rounded  capitate  proceitsH^s,  the  head^l 
of  whicli  is  either  supported  on  a  short  thick  neck,  or  doetd 
not  entirely  rise  al>ove  the  level  of  the  median  spa^  ^ 
Professor  Bailey's  drawing.  This  spare,  in  small  %\u 
fomm  a  ^^tmple  arrlij  ^i\  the  curved  cos*tae  at,  ur  cltMoi 

tO|  the  angk%  and  in  iai>,^   ^     iinens  an  arch  m  the  ijildrlli?, 
while  the  space  between  the  arch  and  the  procoeace  : 
Btrmght.     In  such  cmvn  the  curved  «K>a|jje  ai«  girLn> 
the  coramencerarfit  of  the  arch. 

Being  under  an   '  '         '       '■  i   '  , 

figured  may  be  thi  I'pn* 

feaaor  P 
tamo  til 
ttom  hi 

not    OOrrt-!»|jL»iiu    >>iLu    imi     wjjti.iijj^  li^    ui    ui^     i;aiOuii:\,       OiiC 
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€rror  (if  it  be  oue)  lies  ia  the  curved  castas  being  made  nearly 
twice  as  loiig  as  they  ought  to  be*  This  character  is  very 
cofistant.  Another  error  consists  in  the  processes  being  made 
to  rise  but  little  above  the  level  of  the  median  space,  whereas 
in  all  my  specimens  the  line  commences  at  the  contracted 
neck,  leavitag  the  heads  of  the  pmcesscs  quite  clear*  I  have 
thought  it  right,  in  the  mean  time^  to  include  Bailey's  diittom 
(or  rather  the  figure  from  his  drawing)  in  my  few  words  of 
description  ;  but  it  is  quite  possible  that  the  two  may  he  dis- 
tinct,  and  indeed  highly  probable^  if  the  Gulf-stream  diatom 
should  prove  to  be  a  living  species. 

Porpeia  qaudrata^  n,  sp.,  Grev, — Valve^  as  seen  in  front 
view,  forming  nearly  a  parallelogram;  the  angles  rounded, 
very  slightly  produced ;  median  space  nearly  straight,  the 

Bt«  descending  vertically  at  the  inner  angle  of  the  pro- 

9C8j  and  then  curving  inwards  and  approximating,  but  not 
quite  parallel  with  the  suture,      (^i&-  *^^-) 

Hah.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  cam- 
xnnnicated  by  C  JohnsoHj  Esq* ;  very  rare. 

It  is  very  interesting  to  find  the  leading  character  of  the 
genus  so  conspicuously  carried  out  in  this  and  the  following 
Bpeeiea.  Tije  substance  is  hyaline^  and,  with  the  exception  of 
R  row  of  very  minute  marginal  puncta  in  the  nearly  straight 
median  space  and  at  the  apex  of  the  processes,  and  a  very 
few  larger  ones  scattered  near  the  curved  plates^  the  surface 
is  smooth.  Length  of  valve  '0035";  bat  this  m  a  variable 
character* 

Porpeia  mmata^  n.  ep,,  Gref, — Fmstule  forming  a  paral- 
lelogram ;  valve  in  front  view  punctate,  produced  at  the  angles 
into  very  slightly  convex  processes,  rounded  at  the  corners  ; 
median  space  quite  straight,  the  costse  taking  an  outward 
curve,  then  becoming  exactly  parallel  with  the  suture,  and 
approximated  at  their  apices,     {Fig,  2L) 

Hub.  Barbadoes  deposit,  Cambridge  estate;  in  slides  com* 
munieated  by  C,  Johnson,  Esq, ;  very  rare, 

A  beautiful  speciesj  which ^  when  first  observed,  a  couple  of 

ago,  puzzled  nie  exceedingly.     Several  examples  have 

'occurred  aince^  and  there  can  be  no  doubt  now  regnrding  \tM 

true  position.     Length  of  valve  in  the  finest  specimeo  disco- 

rered  mW\ 


HsHUUtrs. 

tieniiaului  Mfmrnetricua,  n,  sp*,  Orev. — Valve  in  front  view 
produced  at  the  angles  into  linear  boms,  sharply  truncate  at 
the  top,  and  tipped  with  a  single  spine;  structure  celiulate, 
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the  cellules  Boroewhat  quadrate,  arranged  in  transverse  Uac 
rather  larger  in  the  eerica  forming  the  slightly  eoticave  me*' 
diau  apac^,  be<'oming  punctiform  in  the  horns.     (Fig.  22*) 

Hub.  Barbadoci  depo&it,  Cambridge  i^tatc  >  m  slides  com* 
municated  by  C,  Johnson,  Esq. 

This  hears  some  relation  to  the  exceediugly  variable  H. 
Poiycyiiiinorum  t  but  the  ninfomiity  of  the  eellulation,  the 
form  of  the  cellules  themselTes^  and  the  total  absence  of  ele- 
vations and  of  transverse  costie  io  the  u[>i>er  surface  of  the 
valre^  hare  led  me  to  separate  it.     Length  of  valve  00 W. 

Hemiaulus  ?  f  robusius,  n.  sp.,  Grev,— Valve  in  front  view 
exceedingly  minutely  punctate,  produced  at  the  nnglea^  into 
broad  J  el  on  gated  j  incurved  homs^  dilated  and  rou  tided  and 
turned  outwards  at  the  apex,  and  having  a  row  of  puneta^ 
down  the  inner  margin ;  median  space  concave^  with  a  small 
central  elevation.     {Fig,  23-) 

Hab,  Barbadoes  deposit,  Cambridge  estate  i  in  slidea  com* 
municated  by  C.  Johnson^  Esq. 

This,  of  course^  is  not  a  genuine  Hemiaulm ;  and  I  only 
introduce  it  as  another  of  the  highly  eiirtous  series  of  forms 
belon^ng  to  the  family  which  the  patient  researches  into  the 
fiarbi^oes  deposit  have   brought  to  light.     It  is  r^ 
allied  to  some  of  those  already  publij*hed  ia  the  *  1  - 

tiona'  of  the  Society.  I  have  elsewhere  remarked  that  theaf] 
papers  can  only  be  regawlecl  as  mitcellaneons  oontribntioni 
to  our  knowledge  of  diatoms ;  and»  with  regard  to  euch  sub* 
jects  as  those  now  before  us,  unless  some  record  wi^re  mu<lo 
of  their  existence,  science  would  be  none  the  better  fi^r 
their  discovery*     Other   n.r  -   will    now    be    • 

under  more  favomble  cireiu:  -y,^  t*)  take  up  tin 

where  I  may  \m  com  (gelled  to  abandon  itt  It  in  already 
obvious,  I  think,  that  Hcibcrg'a  proposed  new  family  of 
HemiaHikiti&  will,  if  it  can  be  established  at  all,  require  con- 
iiderabb  revision*  The  length  of  the  valve  of  //.  /  ;^  mbuMtm 
is  -(K120"  ;  the  length  of  ti»c  horn»   OlKiO". 

/'  '^uf  ?  f  capitaim,    n,  sp.,   (ircv,^^ 

vii  !^  ..utf,  smootK  the  angles  produced  n 
in  dated  horna,  with  large  xplierieul  hemis ;  meiiian  sjiaiiiS 
with  a  lari^  centrical  spherical  |>roccf)4,  anp|iorieil  on  a  short 
neck.     (Fig,  24.) 

Hat.  Barhadijc!^  depo^i  t,  C  Z'  i  ^  i  *  '  .  i  sUdci  cifiit* 
municated  by  C.  JtihiiHon,  I 

It  will  not  do  t^'  ■ 

afltnitirf«  '^f  Hiirs  vc 
9pe«k  V 
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&ce)  of  the  horns  is  very  minutely  puuctftte. 
*0017 ' ;  length  of  horns  0013. 
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Tncerafium  ffardmanieinuni^  ti*  sp.,  Grev. — Large ;  valve 
with  straight  sides  and  subacute  angles ;  ccntr&i  spac:e  fiHed 
up  with  uaomewhut  hexrigonal  figure,  extending  to  the  margin, 
and  furaisihed  with  radiating  puncta  and  imperfect  radiatiii|( 
cost® ;  within  this  is  a  triangular  figure^  having  a  large  apiiie 
in  the  centre  surrounded  by  a  circle  of  smaller  ones ;  angles 
within,  furnished  with  puuctaand  vein-like  lines  and  iadi&tinct 
pseudo- nodules.     (Fig.  25,) 

HaiK  Barbadoes  deposit,  Springfield  eetate  j  extremely 
rare ;  Laurence  Hardmaii^  Esq, ;  Profesaor  HawUton  L. 
Smith, 

One  of  the  rarest  and  most  beaintifnl  species  of  the  genus> 
and  aa  such,  I  have  the  more  pleasure  ia  bestowing  upon  it 
the  name  of  its  finder,  Laurence  Hardman»  Esq.,  of  Rock 
Fark^  Birkenhead,  to  whom  I  am  indebted  for  one  of  the 
only  two  specimens  he  has  hitherto  met  with.  From  a 
drawing  kindly  transmitted  to  me  by  my  eminent  eorre«pou- 
dent,  Professor  Hamilton  L*  Smithy  of  Kenyon  Co  liege, 
Gamhicr,  Ohio,  it  is  evident  that  he  also  must  be  associated 
in  the  discovery.  Like  another  diatom  of  the  present  series, 
Porodhcm  spieudiflmf  it  has  only  occurred  in  samples  of  Bar- 
liadoe^  deposit  brought  from  Springfield  estate*  The  sculp- 
ture of  the  valve  is  exceedingly  rich  and  varietL  In  the 
OGUtrd  wc  have,  enclosed  in  a  email  well-defined  triangle^  a 
strong  spine  with  a  circle  of  small  oneSi  and  a  few  inter- 
mingled puucta.  This  triangle  is  surrounded  by  a  broad, 
somewhat  hexagonal  band,  filling  up  so  much  of  the  body  of 
the  diatom  as  nearly  to  cut  oH  the  angles.  From  the  outer 
jnargiu  of  this  band  a  nnmbcr  of  costa^  of  difl'erent  lengths 
are  given  off  to  the  interior,  none  of  which  reach  the  inner 
boundary,  The  angles  are  fiilccl  with  roundish  ccllnlea 
rather  unequal  insisse,  and  faint,  anastomosing^  vein-like  tines. 
DiHtance  Ix^tween  the  angles  *0(H0'', 

yyUeralium  pauptrculum^  n»  sp,,  Grcv. — Minute ;  valvt 
with  straight  sides  and  rounded  angles  i  enrface  with  a  few 

lote  scattered  |mneia;  margin  with  ahurt  broad  stris; 
Bgles  ent  off  by  a  transverse  line,  forming  pieudo-tiodulos 
very  minutely  |!  -  '■ 

iiah.  Barbati.  ^     ;     ^    i   .      ige  eatate;  in  liidea  coni' 

municated  by  C.  JohnBonf  £si|. 

A  small  portion  only  of  the  angle  ia  cut  off  by  the  trains- 
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verse  linesj  and  that  portion,  called  a  paeu do- nodule  in  thfl 
lateral  view,  forms  Jti  the  front  vitnv  a  projectmg  process 
abort  bom.     Diaiaiiee  betweea  the  angles  0016". 

Triceratmm  trUineatumy  &.  a  p.,  Grev* — Minute ;  v«he  witli 
nearly  straight  sides  and  auhobtuse  angles;  strncture  com- 
posed of  very  tniuute  rndiatiiig  piincta,  and  a  dark  Jiuo  ex* 
tending  from  the  centre  to  the  middle  of  the  margin  o4  each 
i^ide ;  within  the  raided  angles  a  minute  obscure  pseudo- 
BodiUe.     (Fig*  27 ) 

Hah.  6arbado€S  deposit,  Cambridge  estate ;  in  slides  eom- 
mumcated  by  C*  Johnson^  Esq* 

Substance  rather  thin  and  delicate ;  area  of  the  valve  ion*e- 
what  concave,  the  circular  outline  of  the  concavity  leaviiijj 
the  angles  a  little  raised.     The  three  daik  radiating  lines^ 
seem  to  oonaist  of  a  few  closely  approjumatingj  slightly  ele* 
vafccd  rows  of  cellules. 

JHeiadia  T  BarbadermSf  n.  sp. — Large ;  valvtea  conical^  eaeb 
produced  into  two  elongated^  robustj  divergiiig  boma.  (Fig. 
28.) 

Hah.  Barbadoes  depmit^  Cambridge  estate^  in  sHdes 
muuieated  by  C\  Johnson^  Esq* 

In  the  extremely  robust  habit,  and  in  both  the  valves  being 
nearly  equally  develo[>ed  into  long  hortia^  this  diatom  diSem 
from  the  Dicladim  generally.     In  the  present  example,  it  is 
true,  one  valve  is  more  developed  than  the  other,  indicating  J 
perhaps  an  approaeb  to  the  usual  condition  of  the  gemi%J 
where  tlie  processes  of  one  of  the  valves  are  nearly  or  w holly i 
abortive*     But  in  another  specimen  the  horns  of  each  vaJre^ 
are  nearly  equal.     Conspicoous  puncta^  or  rather  prominent 
granules^  are  seattered  in  groups  on  the  valves  and  lower j 
parts  of  the  horns;  hut  this,  I  apprehend,  is  an  inconstaulf 
character.     Breadth  of  the  &uiitu]e  iK>20";  lengthy  iududiog 
both  valves,  mm\ 

GONIOTBECIITM. 

Goniotheeium  prolanffatum,  n.  sp,,  Grev, — Valf^B  namrw* 
oblongs  extending  ut  each  end  into  a  Aliform  continuation 
twice  aa  lon^  as  the  middle  portions;  tlie  latter  ixmjoined 

ii bridge  estate;  in  slides  cHica* 
tr  'the  valveAi  ^  t 
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Pinnularia  Hartieyana^  ru  sp.,  Grev. — Large ;  Falre  broadly 
linear,  soniewhat  infiatcd  in  the  middle  and  at  the  rounded 
ends ;  costse  radiate,  leaving  a  wide  median  space,  as  well  as 
a  transversa  fascia  extending  lo  the  margin.     (Fig,  S0<) 

Hat.  lu  a  sluggish  stream  at  Caralk^  Libexia;  Ber. 
Benjamin  Hartley. 

A  splendid,  new  spetrics,  belonging  to  a  small  sfction  of  the 
genus  cii a raete risked  by  the  transverse  smooth  fasc*ia  in  the 
middle  of  the  valve*  It  is  longer,  although  less  robust,  than 
P.  curdmalis,  and  is  remarkable  for  much  narrower  Btriic  than 
are  found  in  the  larger  PinnularitBj  the  number  being  about 
30  in  mv\  The  length  of  the  frustule  is  0090";  breadth 
in  the  middle  *0013^ 

For  the  gathering  containing  this  fine  diatom  T  am  in- 
'  4ebted  to  tlie  kindness  of  my  friend  tbe  Rev,  Benjamin 
Hartley,  now  resident  in  Liberia.  It  is  assoeiated  with 
Syntdra  hiceps,  Nitzjfchia  obtusa,  Pinnularim  mesoiepla^  Hi- 
mantidium  gracih^  Ntwicida  crasmt^rvia^  Eunotia  diodon,  &c. 
1  trust  that  the  suceess  which  has  attended  bis  first  coHeetioa 
I  in  Liberian  waters  will  induce  him  to  continue  his  researchea. 


On  the  SxRUCTrmE  and  Affinities  of  the  Poltcystina. 
By  G,  C.  Wallicr,  M.D.,  FX*S.,  &a 

(lieudMaj  lOth,  IS65.) 

ALTHOtTGH  our  knowledge  of  the  characters  and  tnie  posi- 

[tion  in  the  animal  kingdom  of  the  Ebizopods  has   of  late 

f  years  been  largely  augmented  through  the  combined  laboufS 

of  both  Continental  and  British  naturalists,  it  is  a  singular 

fact  that  the  Polycysiina^  so  long  regarded  by  the  micro- 

[Scopbt  as  favorite  objectSj  should  have  been^  comparatively 

iking,  neglected  ;  and  that,  up  to  the  present  periodj  no 

ipt  sliould  have  been  made  to  reduce  the  farailVj  a#  a 

r?hole,  to  anything  like  systematic  order. 

It  shall  be  my  endeavour,  on  the  present  occasion,  to  per- 
form tluB  task  to  the  b<^st  of  my  ability*  But  I  would 
'te  the  opportunity  of  stating  at  the  outset,  that  it  forms 
ao  part  of  my  fiurpose  to  describe  sprcies*  T  shall  accord* 
Jngly  restrict  myself  to  indicating  what  appears  to  me  to  be 
i\\v  uatiinil  iMMitiori   of    tlvc   Pnlyey$lma  amongst  the  other 
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Khhopods;  to  deflcrihing  their  plan  of  developtDent  ani! 
{go  far  as  1  know)  their  mode  of  reproduction ;  ancl>  lastly, 
to  pointing  out  how  the  nidimentarj^  giliceons  ikeletou  of  this 
family  may  be  rendered  available  for  its  ekssification  ou  a 
natural  system. 

In  order  to  aocoraplish  tbese  objects,  however,  it  becomes 
imperative  on  me  to  review  the  various  Bystem*  hereto- 
fore propoaed  in  classifying  the  Rhizopods^  and  I  shall  strive 
to  do  so  as  briefly  as  is  consistent  with  the  npf<»^^ity  ftw 
an  explanation  of  the  gronnds  on  irhich  I  se<"!  rt  a 

modification  of  tbcse  Byetems ;  and,  amongst  otht  i  ^:rs,  to 

remove  the  Polycystina  to  a  lower  position  in  the  aerica  than 
has  heretofore  been  assign  eel  to  them. 

To  the  late  Professor  L.  Miiller,  of  Berlin,  is  due  the  cpedit 
of  having  established  the  true  nature  of  the  Po///.       "  Tfi 

his  ad mirab I c  mc m oi r  '  V hev  ^'ic  Th almsicollen   .  -  j / r , 4 

und  Acanihemetrert   des   Mitiefmeeres  ■    (published  iji    i858)j 
they  are  associated^  as  stated  in  the  titlcj  with  two  othe 
families,  under  the  designation  of  the  "  Ehizopoda  Radiaria 
aeu   Eadiolaria/'     The   definitions,  aa  found  in  the  above 
work  (pp,  16,  17)1  are  as  follows : 

Rhizopoda  Ratituria  Meu  Radiolaria, 

Af      Solitary*     Radi&iaria  itoliiaria. 

1,  Without  shell;    with  or  without  ailiceoua  apicuks^l 

ThulmncoUina,  restricted  to  ThaUumcoUm. 

2,  Animal   encloBed   in   a  silioeona  foraminated   sheU^ 

Pohfcyilma. 

3.  Animal  naked,  with  sUiceotis  radiate  spines.    Acan^t 

ihomeirifia, 
B.      Compound*     Radiolaria  palyzoa. 

4.  Naked,   or  with    ailiccous   apiculea.      Sphmt^zmdm^i 

Bphttfrozoum, 
5«  Enclosed  in   a  HUiceoiui  foraminated  abcll,     C&llo* 
$pharidm. 


Kb  1  shall  hmre  occamon  to  state  my  views  nsgrnrdiDg  the 
eipedicocy  or  otherwise  of  accx'pting  variatiotii  in  tbo  charatsJ 
ters  of  the  pseudopodia  as  distinctire  of  the  O"!- «  "-  ♦o  which" 
lb€   Kbkopods  are  divisible^   I   wotild   im-:  at 

pfttcnt,  tfaat^  ondo*  the  system  thos  consinirt 
cffMiimi  which    have  no  nQdensj  are  aaaodaU  >| 

families    which  possess   thia   orgfJl  in   a   kifhl'  I 

dti^rrrc.     And  forther,  tluit,  in  conicquflncc  01  tli  11 
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manner  in  which  the  term  **miclt^is"  has  been  employed,  in 
Miiller'a  work,  to  signify  a  portion  of  the  stnicttire  totally 
distinct  from  that  to  wliielj  it  iisuallvi  or  imlecd  legitirafttely, 

applies  J  not  only  has  his  i*Ias«ificatiou  hecn  impiiiretl,  but,  on 
his  iiirtbontV}  ha?*  an  error  bccnproniiil gated  by  other  writers, 
the  importance  of  whicli  can  hnrdly  be  ovcr'Cstiraatcdi  For, 
if  it  be  admitted^  a«  I  presume  is  the  ease,  that  physiolo^cal 
advance  is  dethieible  irom  the  gradually  increasing  com- 
plexity of  a  creature's  organisation,  the  presence  or  ahbence  of 
snch  an  ap|>cndage  as  the  imcleus  must  necessarily  he  regarded 
as  of  higher  significmiee  than  the  de^ee  of  frequency  with 
Mcli  the  psendopodia  coaleseej  or  tlie  form  these  processes 
line  when  projected  beyond  the  general  mass  of  sai^eode. 
The  neit  important  addition  to  our  knowledge  of  the 
RliiPtopods  is  contained  in  the  work  of  MM*  CI  a  pared  e  and 
Laebmann  {'Etudes  aarles  Infu^aites  et  ten  Rfthopode»/ pub- 
lished at  Geneva  almost  immediately  after  the  appeiiranec  of 
Miillcrs  memoir*  According  to  these  writers^  the  Rhizopods 
may  be  arranged  as  follows  : 

lActintfphi^i. 


oils     test    n<jr 
muUipk'     foTO- 


l  lilies.     J 


PaoTKnrA, 


I   eel  hi!  e.^ 


lb-      ^  Gr*imitU 


OfOfnid. 


acveml  diHmbemj   hut,  at  ^ 
lU  wnlU    piL*rvi'ii    with    mtiHi 
Diiu  spcrturci. 


tiuHitudinotiB  [ 


FonwniiiUeti 


{; 


En  til'         '    li,  in  which  we  have  presented  to  n^  the  first 
fdly  !■*  i:si vc  view  of  the  principal  Jlhizopodal  families, 

r  fttrikiug  peeuHaritit's*.  To  these  must  bo 
itan  a  passing  notice,  inajsnmehas  they  involve 
^not  only  characters  but  conclusions  somewhat  at  variauee  with 
I  what  i»  known  of  the  organismn  to  which  they  relate. 

TIjub,  althongh  the  invariable  nbsenec  of  n  calcareous  test 
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may  iiadoubteclly  be  said  to  chamctcrise  the  primary  division^ 
it  involves  the  separation  of  tLc  Foramintfera  from  the  whole 
of  the  other  RliizopodSj  and  henccj  from  the  PubjcyMina^  the 
nnimnl  of  which  I  hope  to  be  able  to  show  is  identical,  in 
every  easenlial  respect,  with  that  of  the  former  family. 
Whilst  tfie  presence  or  absence  of  closely  forami tinted 
[^^  muHlple  poreuaes'^)  eh  ambers,  even  did  it  afford  a  distirur- 
tion  between  the  two  familiesj  ought  no  more  to  1m?  regarded 
as  proof  of  their  physiologieal  distinctness  frona  each  other, 
than  the  composition  of  the  test  in  Gromitt  (s§uppo»ing  no 
valid  ground  for  such  separation  to  exist,  as  in  reality  dtx^^j 
exist)  can  he  accepted  as  a  sutUcicnt  reason  for  Bcparating 
it  from  the  Foraminiftra, 

A^aiUjirhibt  the  greater  firequency  with  which  the  pseudopo- 
dia  inosculate  might,  at  first  sight,  l>c  regarded  as  distinguish- 
ing the  Grmnida  from  the  A  md^ifhui  fit  likewise  removes  them 
trom  tlie  Aciuwphryna,  in  some  of  the  genera  belonging  to 
which  thia  property  is  by  oo  means  rare*  It  will  l>e  seeuj 
hereafter  that,  although  I  follow  MM.  Clapar^de  and  Luch- 
mann  in  placing  Gromia  apai'tfrom  the  Foraminr/tTfij  I  do  ho 
on  totally  distiiiet  grounds  I'rom  those  named  by  them»  namely, 
ill  consequence  of  my  having  detected  in  that  genus  the 
presence  both  of  a  nucleua  and  contractile  vesicle. 

With  regard  to  the  distinguishing  chai'acter  said  to  be  fur^ 
tiished  by  the  '*  yellow  cellules,"  I  miiy  observe  that  bodie%j 
whieli  I  helieve  tube  identical  with  them  in  origin  and  nfllet^ 
have    been  met  with  by  me  in  all   the   Rhiaiojjodsi,  whethc 
marine  and  fresh-water*   In  such  of  the  fresh-water  general 
a^have  cxhihited  them  the  yellow  colour  is  ab»ent»    But  when 
we  take  into  eonaideration  the  fact  that  tints,  varying  fmm 
the    moat   brilliant  erimsou  to  shades  of  olivc4irown  and 
brilliant  yellow,  arc  constantly  met  with  in*  the  sarcodc  of  the 
oceanic   forms,   and    that  these  tints  npparently  vary    wttl 
varying  conditions  of  the  same  species,  if  nt^t  aetuully  of  the 
same  individual,  wc  may  rather  look  on  the  coluiir  of  th»1 
so-called    eelluh'S  a.^  being  iminiiterial,  than  as  adbrding  a 
valid    dis*tinguiKhing    feature    in    their    Ktrn  •*•*'■      lu    the 
Ffframinifera  they  have  been  very  jfenemUy  In  tlic 

Aednihomctrhta,  7"'    ' 
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Of  Professor  SchultzG'a  classificatian  of  the  Rhizopods,  m 
set  forth  ill  his  treatise  *  Uber  dvti  Organimnus  der  Pohf- 
ihnlamien  {Foraminifbreii}/  Leipssigj  18o4,  it  is  onlj  requi- 
site to  state  that  I  entirely  couctir  with  Dr.  Carpenter  in 
cousideriiig  any  Ordinal  division  based  on  the  prcscnee  or 
absence  of  a  '^  test  **  as  altogether  untenable  *  and  that 
throughout  tlie  eh^borate  work  in  question  the  occurrence  of 
a  nuelens  in  the  Foraminifeta  ia  wholly  negatived.  Carpenter 
atBrnis  with  perfect  tmth  that  no  such  orgaii  is  to  he  found 
in  this  family.  I  am  inclined  to  believe,  howeverp  that, 
whilst  the  bodies  called  *' yellow  cell nles^^  are  only  (Iefim*d 
from  the  niicleus  in  t!ie  two  liighcr  Orders,  in  the  lower  tbey 
normally  constitute  its  representatives.  It  will  presently  be 
seen  that  on  the  possession  or  otherwise  of  the  orgtm,  in  a 
definite  formj  I  base  my  Ordinal  separation  of  the  llhizopods* 

There  is  a  veiy  voluminous  monograph  on  the  "  Kudiola- 
rian^- Order  of  the  Ehizopod^j*  allusion  to  which  woultl  gladly 
have  been  avoided  by  rae,  inasmuch  m  tlie  views  regarding  spe- 
cific limits  therein  contained  seem  calculated  rather  to  retard 
than  to  advanee  our  knoiviedgc  of  the  organisms  of  which 
it  treats,  by  attaching  weight  to  those  minute  and  cud  less 
structural  differences  which,  occurring  amongst  creatures 
m  simple  and  therefore  so  pre-eminently  susceptible  to 
Tarying  external  influences,  yield  characters  of  no  real 
ssignifiranee,  It  is  obvious,  moreover,  that  in  a  work  based 
on  &iich  an  estimate  of  all  these  minute  differeaees  we  must 
expect  to  find  the  nomenclature  of  the  suhjeet,  already  sulli- 
eicntly  perplexing  and  cumbrous^  rendered  doubly  so  by  the 
introduction  of  a  host  of  new  names  ^  whilst  the  tusk  of 
extracting  whatever  novel  information  it  contains  would  in- 
volve a  degree  of  labour  few  pei^sons  have  the  iucliuation, 
and  still  fewer  the  leisure,  to  bestow  upon  iL 

In  saying  this  much,  T  most  carncntly  disclaim  all  intention 
cf  spc^aking  uueourtcously,  for  no  one  can  he  more  deeply 
impressed  with  t!ie  almost  unparalleled  amount  of  industry 
tlie  author  has  brought  to  bear  on  his  undertaking— industry 
misdii'cctedj  it  is  true,  but  nevertheless  most  laudable. 

The  last,  and»  as  1  conceive^  by  far  the  mttst  important 
cl;  'U  of  the  Uhii5t»pod^i  is  that  recently  oiTcred  by  Dr. 

Cii  .  an  ali&tract  of  wbieii  orij^iually  appeared   lu  tlie 

*  Ivaturul  nistory  Review  *  (Oct,  IHGl,  p.  45C)j  but  wbieh  has 
been  more  fully  given  in  *'  The  hdrodtteHon  to  ike  Studt/  of 
ike  Foramimfeni/  publij^ihed  by  the  Risy  Society.  Of  this  work, 
aiid  of  another  on  the  same  subject  by  Profesusor  Williamson, 

•  *  Die  IWiolariea  (Klii/xipoda  llAdinria*),    Von  Dr*  Ertie^t  llac^^kel 
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also  published  by  that  society,  I  spetik  with  revenrncei  for 
from  the  enlarged  views  pervading  the  writings  of  these  twt> 
authors  has  been  gleaned  much  of  the  knowledge  I  have  endea- 
voured to  turn  toaecount  whilst  completing  a  study  of  organ* 
isms  to  whieh,  in  a  li%irig  condition,  they  have  not  had  aeeesa, 

"It  is  in  the  struetural  and  physiological  condition  of 
the  anima!/^  says  Dr,  Carpenter,  **  that  we  shouhi  look  for 
the  characters  on  wliich  our  primary  subdivisions  should  l>o 
constituted  f*  and  in  pursuance  of  this  proposition  he 
inibrms  ns  that^  notw^ithstaiidiiig  *^  the  extreme  sinipHcity  and 
a[jpEU*ent  vagueness  of  these  conditions,  a  careful  ticnitiny 
will  make  it  clear  that,  tinder  their  gutdancei  lines  of  dcmar- 
eation  aiay  be  drawn  as  preeise  as  in  any  other  natural  group, 
Ijetwecn  three  well-known  ty[jes,  Am^eha,  Aeiinophnfit,  and 
Oromli^  I  the  sai'code  bodies  of  these  thi'ee  types  preseiitiug 
three  distinct  stages  of  diflerentiation  of  the  protoplasmic 
suljstanee  of  whieh  they  are  eompost^dj  and  fixhihitingi  in 
virtue  of  that  ditrerenliation,  three  very  diatinr^  nf  vital 

activity/*     i^*  On  the  An^afif/emcni  of  the  /i  ^n"   by 

Dr.  Carpenter, '  Natural  Hi.story  Review/  Oetv,  l^til,  p.  40A) 

The  classification  based  on  lliese  three  primary  types  will 
readily  be  understood  on  refcreuce  to  the  guhjoined  tahlci 
quoted  from  *  The  lutrodiiction  to  the  Study  of  the  Foranri. 
nifera/  (p*  17), 

&lI>10Tu&ltl4* 

IKFUSOKU*    GHEOARINIDA,  I 

SPOKQUDA. 

Whilst  the  definitions  of  tire  tliree  orders  may  be  advanta- 
geously quoted  m  given  in  the  ab^itraei  alreaily  referred  to.* 

•  •*!.  RETICULAR  1  A.— Hic  bodt  campotod  af  homoi^encoQi  |ft»imlar 

protoptttsnii  Wit^     '  -   V    ^^  *■   ^        ■:'     — ■■'^■--       '       '  ' 

iuiclms  not  c 

• -  "-' 

.    4 


PHOlj0!*HYtA 


of  Ih 


ri;[     tiifT'Trnfirtlln)!      of     tin 


-nt.^nli- 
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Now,  8ubMTibing  iis  I  do,  in  the  ftilh-st  sni^r,  to  the 
doctrine  that  we  must  look  to  tli*^  fttriictaml  urid  pliy-^iiJugieal 
cotHlitions  of  Ihr  fotimni  ah  fie  for  those  chtiractcrs  on  which 
we  liTii  to  tjjisc  uur  prinisirv  siihtVr\isiiori»»  it  wouhl,  indeed,  be 
somewhat  Hiri^uliir  that  I  Klioidd  have  arrived  at  resultiS 
differing  matcriaily  Irom  those  arrived  at  by  Dr,  Carpeiitea'j 
were  it  uot  the  ciise  tliat  in  nearly  every  instance  in  wliieh 
our  opinions  come  into  collisiDnj  his  dcdnetiotks  are  bt^sed 
on  data  fiirni&hcd  by  the  observations*  of  othei^t*,  and  not 
on  liis  own  personal  experience,  It  is  trne^  moreover, 
that  onr  respcetive  estimates  of  the  value  of  certain 
chai*aetcrs  abo  ditler.  But  even  this  ailrnits  of  explaua- 
tion,  iuasmucli  as  the  cliaraeters  which  I  regard  os  sar- 
pnssing  in  physiological  as  well  as  strtietural  importance 
tho$e  selected  by  Cftrpentor,  and  on  which  1  principally  rely 
for  the  eatablisltmcnt  of  niy  aynteni,  are^  in  a  ^reat  measure, 
new  and  original.  It  will  be  seen,  however,  that  I  have  pro- 
fited by  bi^  teaching  in  regarding  the  animal  of  the  Forumi' 
nifent  as  belonging  to  the  skimpiest  Rhizopodal  type ;  whiUt^  as 
established  by  himbciorcthe  really  complex  nature  of  Anmba 
was  pointed  out  by  uie,'^  this  lihizopod  and  its  allies  must  lie 
reganled  as  belougiug  to  that  type  wkicb  is  the  most  lughly 
developed* 

Having  made  these  prefatory  observationSj  and  in  order 
to  atlmit  of  more  ready  coniparissoni  1  now  su1mHt>  for  the 
approval  of  those  intereMcd  in  the  subject,  a  tabular  view 
of  the  E!  I  i  20  pod  a  I  families^  arranged  in  accordance  with 
the  gradual  evolutions  of  those  organs  whicli  are  held  by  ine 
to  coustittite  the  only  trustworthy  indices  of  physiological 
and  Btructural  progress. 

"i.  LOBOSA. — More  complete  diffcren  tint  ion  of  tlic  protoplasniic  hMh- 
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It  will  bo  »ecTi  timt,  in  the^c  dcfiuitionH,  all  reference  to 

diameters  dfrivnd  from  thedcifree  of  uppiirciit  iliffbrentiatian 
prc^eutod  by  the  sarcodo  tuasi*  atjd  pst-mlupodta  h  rigidly 
exclydrd.     This  drcumstance  demaEda  cxplrymtion. 

Thost*  iitrquftinted  with  the  pliy^ialog^ical  phenoineim 
n&cTibcd  to  the  RUlzoptKli?i  art!  well  nvv are  tluit  processes  similur 
in  result,  if  not  ideiuical  in  their  mode  of  operation^  with 
ihose  on  which  the  life  of  the  hi|*her  orders  of  animala 
dcjieudi^  iire  stated  to  he  observable.  Carpenter's  graphic 
description  of  these  phenomena  must,  indeed,  be  familiar  to 
every  one,  Nevertheless,  it  appears  to  me  that  we  have 
hecii  going  a  little  tiMj  far  in  taking  for  granted  all  that  tuisi 
liecn  asfterted  ou  the  suhj ect,  and  have  allowed  theory  [*o  far 
to  take  preeedence  of  actual  demonstration  that  lines  of  de- 
marcation between  the  varying  degrees  of  cousolidation  of 
the  eetosnre,  as  com  pa  red  with  the  eiidosarc,  have  been 
druwii,  which  further'  acijuaiutauee  with  the  Rbizopod  proves* 
to  be  untenable.  In  a  paper  such  aa  this  it  is  desirable  to 
avoid  all  'meri^  speculation,  13 tit  the  fact  1  am  about  to 
adduce  ^eemt*  of  such  importance  as  to  warrant  the  con- 
clii?iion  that^  althou«^'h  the  Amabnn  and  x\etinophryan  fami* 
lie;<  do  nn  question  ably  incept  solid  food -part  idea,  digestiu;^ 
[i^ftnd  assimilating  whatever  portions  are  nutritioun,  and 
extruding  the  remainder,  it  by  no  meatis  follows  that  all  the 
low^er  families  derivti  their  sustenance  after  the  same  fashion, 
For» during  many  years' sstudy  of  the  Fornminlfvai^Pidtji'tjitimn, 
AiJifnthomHrintt^  ThtilaMicoUina ^  and  Dieii/oe/nffie  {all  pelaj^ie 
Kbizopods),  in  their  living  condition,  notwithstanding  a  keen 
look-out  for  an  exi^mptej  I  have  invariably  failed  to  discover 
II  ftingle  instance  in  whieh  there  w*as  satisfactory  evidtmcc 
that  solid  matter  had  been  taken  into  the  subatanee  of  the 
body  as  fmuL  *rbis  fact  derives  additional  w^eight  from  the 
clrennjstaiM'c  that  some  of  these  Rliizopuds  oecnr  at  times  in 
immcnHe  nnmbcrs.  It  is  diflieult^  therefore,  to  conceive 
how  all  should  iH'c.^ent  themselves  devoitl  of  everything  like 
solid  incepted  matter^  were  such  matter  essential  to  tbeir 
miiiftenance.  For  it  must  bo  manifest  that,  as  generally 
attributed  to  the  Rhizopod^  thc^  nrocesscs  referred  to  partake 
uf  the  miraculous  I  and»  what  is  particulary  notable,  that 
it  is  T  'i^st  tlie  highest  members  of  the  class  that  the^e 

proe*  ,n  to  be  carried  ou  in  tlic  absence  of  or;j:anH 

when; with  to  eJleet  them^  but  in  those  lower  types  in  which 
wc  have  hitherto  failed  to  detect  a  trace  of  such  organs. 

1  am  corii polled,  therefore,  altlion^h  liy  no  mesius  on  thix 
nolitary  grontid,  to  dissent  from  Dr.  Carpenter's  views  re* 
garilifig  the  value  iu  hii  asaigued  to  vV\e   i\\fcT^\\<\^vv«vv  ^ 
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tlie  sarcodcj  and,  in  preferencej  to  avail  inysclf  of  the  mon^ 
readily  demonstrable  and  coustant  criterion  of  physiological 
as*  well  as  ittructural  advancej  afforded  by  the  presence  or  ab- 
sence of  one  or  both  of  the  organs  on  which  my  primriry 
divisions  of  the  Ehi?,opods  are  based. 

But  althoutijh  unprepared  to  regard  the  degrees  of  ditferen* 
tiation  as  applicable  to  the  demarcation  of  Ordern^  or,  indeed, 
as  afford  in  j*^  perfectly  conttaiit  characters  under  any  circnm* 
atanecB,  there  cannot  be  a  doubt  as  to  their  affording,  in  the 
great  majority  of  cases,  a  va  hi  able  means  of  completing  our 
gcneiie  diagnosis-  Beyond  this  their  vahie  does  not  appear 
to  me  to  extendi  And  in  support  of  this  ojnnion  1  invite  it 
comparison  of  the  paeudopodial  processes  of  the  Furmnhiifera, 
Poiynjsiina^  Amwinmij  and  ActlnophrtjfW^  as  tignred  in  tlie 
worki^  of  Schuitze  and  JohanTics  JVliiHer  already  referred  to — - 
more  particularly  to  the  appearances  presented  by  the  Rotm- 
linUy  MtlhUnet  and  Tea^hdariau  ForamiHifcra  figurcil  by  the 
former  observer — with  some  of  the  Poitjci/»ihm  figarcd  i^y 
the  latter,  in  order  to  »how  that  between  the  pseudopodia 
of  these  two  families  whicli  have  been  ranked  in  distinct 
Orders,  principally  on  account  of  supposed  diiicrences  in  the  " 
disposition  of  tlie  pseudopodia  and  the  tendency  of  these  |>ro* 
cesses  to  coaleECCj  if  snidi  difterew^es  were  at  all  reeogniscdj 
they  have  ecnlainly  not  been  suliieiently  deineted  in  the 
iignres  referred  to.  A  couopariaon  may  also  advantageously 
he  instituted  between  the  characters  of  the  pscudopodia  of 
Gromia  and  Lm/t/nh,  as  exiiibited  in  Sehnlt/eV  henutifully 
executed  illustrations;*  inasniuch  a^  it  will  there  b**  <M^*n  timt 
whilst  those  ehanu.Ttei's  are,  in  the  case  of  Grumw  ^tii^ 

more  Amu; bant  than    Aetinojihryau  in    type,   ii  G, 

omjhrttm  are  quite  as  Hadltdarian  in  type  a:^  tbo«»e  of  I^^Hi0^ 
which,  already  very  doubtfully  placed  by  Can "-'»•••'  nmotiptt 
the  Gromida,J:  is  proved  to  belong  to  the  A  an  ajid 

not  to  the  IMicuhrhm  type,  by  the  prei^cnee  oi  a  yncitu^  ^ivA 
a  contractile  vettiide,  which  iiw  latter  never  e^hibih 

It  will  also  be  observeil  m  Sehulize*^  work  ■ 
the  Aetinophryan  type  of  Lm^ynh  is  still   ik 
clemonxtniterd  by  itsi  being  figured  as  presenting  a  nuclcfia^ 
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Btit  tliis  is  not  nil ;  fur  I  l>e!i<^ve  that  Let  ween  the  degree  of 
tliilVTeutiali*m  of  tin*  earcode  body  obacn  able  iu  the  Fommi- 
niferu  ant!  PohjctjAtina  no  diflci-eiice  of  importunee  really  ex- 
ists. In  bath  families  (fis  may  reaibly  be  seen  ou  inspection 
of  the  plates  liljove  referred  to)  the  pseud  opodia  are  gtveii  off 
principitlly  with  reference  to  the  number  and  position  of  the 
apertures  oecurring  in  the  shell.  In  both,  eoalescenee  of  the 
nio»t  complete  kind  takes  place  immediately  on  the  escape 
of  the  sareode  stolous  through  the  main  or  secondary  aper- 
tures, to  fiueh  an  extent  as  occasionally  to  constitute  a 
delicate  externally  investing  layer,  between  the  inner  aurface 
of  which  and  the  outer  aspect  of  the  shell  the  profess  of 
mineral  depo^jit  goes  on.  And,  lastly,  we  find  in  both 
families  the  name  intermittent  and  ineomplete  granular  cir- 
culation* Now,  these  families  have  been  ranked  under  differ- 
ent Orders* 

In  Carpenter's  system  the  Foramiut/era  are  associated  with 
the  Gromida  in  the  first  or  Kcticularian  order;  whilst  the 
Fohjnj.^timi  arc  grouped  with  the  Aeimophnjjm^  AcnnfJiome- 
trinu^  and  'ilmiumicoUina^  as  already  showHj  in  \m  aeeoud  or 
Ileticnlarian  order*  On  the  other  hand,  in  the  system  of 
MM.  Clap  a  rede  atid  Laehnuniti  the  Foramimfira  are  i  isolated 
froiu  all  the  other  families j  aud,  singularly  enough,  whilst 
no  allusion  it*  made  to  any  predominant  tendency  in  this 
family  of  the  pseudopodia  to  eoaleace,  sueh  tnndeuey  is  intro- 
duced m  a  distinguishing  character  of  the  Gromidu.  Here, 
moreover}  it  will  be  seen  tliat  the  Arthmphryna,  rc^^^ardcd  by 
Carpenter  a*  affording  the  type  of  the  pscudopodian  character 
in  the  Order  which  includes  TkahssicoUa  and  Aranthometra^ 
are  separated  from  both  of  these  last-mentioned  families^  and 
elevated  to  the  most  highly  differentiated  Order  in  which  they 
occur  with  Amwba, 

One  illustnitiou  more,  also  taken  from  Schul titers  work, 
and  1  have  dune  for  tfie  present  \vith  the  discusttion  of  pseu- 
do  podia.  The  figure  given  by  Schidtze  of  his  Amwha  porrecta 
(fd.  vii,  fig,  18),  in  like  manner  with  the  figures  already 
Inferred  to^  has  been  copied  into  all  our  leading  text-books 
on  the  Protozoa,  It  is,  moreover,  reproduced  in  tltc  *  Intro- 
duction to  the  Study  of  the  Forannnifera'*  (pi.  i,  fig.  18), 
with  a  mark  of  interrogation  after  the  generic  name^  and 
coupled  witli  the  observation  {op,  liL^  p.  ^4)  that  "the  dif- 
ferentiation of  t!ie  lUiuopo^i  is  far  les;*  complete,  and  the 
pscudopodia  seem  to  be  as  much  formed  l»y  the  endtiHarc  aa 
the  cctosarc,  in  this  ixnA  other  particulars  presenting  the 
litU&  of  transition  to  tlie  shell-leas  Riiiculitria" !  In  other 
wordj^i  lH*twecn  the  two  extrrmeg  of  the  lUiiznpod  series,  and 
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not  between  cither  of  the  two  Orders  most  closely  related  to 
each  other. 

Now,  i\x\%  ia  a  most  important  ackDOwledgment,  if,  as  can 
he  shown  to  be  tlie  casc^  the  Ehi^opod  depicted  be  indeed  of 
the  Amwban  type.  And  I  vcDture  to  hope  that  it  will  1m* 
recog^iiisert  as  confirming  the  views  abore  eipreHsed,  ijuiss^j 
much  as  I  am  in  a  position  to  provo  that,  anmng&t  the  fresh- 
water Aniccbana,  examples  occur  in  which ,Jw hi  1ft t^thepre^enec 
of  a  nucleus  and  contractile  vesicle  (even  acronling  to  Dr. 
Carpcnter^a  own  definitiou  of  hi&  lowest  type)  exclude  thern 
from  association  with  the  Reticuiaria^  aiid  render  it  incum- 
»bent  on  us  to  place  them  with  AmccbUt  the  pscudoptMiia  assume 
the  Diixcd  characters  of  the  Artbmphnjna  and  Furammijcra 
precisely  in  the  manner  depicted  in  Schult^se'H  fig n re,* 

Holding,  as  I  do^  these  opiuious  couccruing  the  value  of 
the  distinctive  characters  afforded  by  the  substiiiicc  of  the 
sarcode,  it  naturally  follows  that  I  am  disiiiclint^il  to  allow 
that  the  streaming  of  granules^  bt>tli  \*ithiu  the  body  f»f 
the  Rhiasopod  and  either  along  or  wnthiu  its  pseud  opodial 
e% tensions,  is  referable  to  a  vital  power  rcsith'nt  in  )>iurcodc 
or  the  molecules  suspended  in  it.  I  reject  it,  huweveirJ 
not  because  I  desire  to  support  a  theory,  but  to  estahlis' 
the  fact  that,  in  every  instance  without  exception,  froii 
the  lowest  to  the  highest  typCj  the  vital  function  pur  tr- 
reiiefice  consists  in  the  inherent  coniractUity  of  prata* 
/itom,  whili^t  the  progrres«iou  of  the  molecules  iiimnll 
becomes  the  expcinent  of  that  function*  Thr- 
wonld  seem  to  attain  its  maximum  in  Acanthma 
ghjpha  ;  but,  us  is  well  known,  it  is  also  signally  ^ 
^otnf^  o(  th^  Ihvtuta nan  Forfmtimftr a  of  oiir  o\xii  ii. 

all  of  tliese  form?*  the  instantaneous  shooting- forth  of  the 
psendopian  projections  coostitntes  one  of  the  most  remark- 
able spectacles  seen  under  the  mieroseope;  its  siuL'ular  natiire 
bcitig,  in  a  great  measure,  heightened  from  t' 
tliat  the  action  takes  place evct^  w!icn  the  orjj  \\ 

between  the  glass  slide  and  its  cover. 

But  in  order  to  show  that  no  trustworthy  Ordinal  rtititiirtrr 
h  dcthicibic  from  this  property — or,  at  any  rate,  u  t| 

lias  hitherto  been  made  strictly  available— it  -    *  V 
to  bear  in  mind  th:tt,  by  a  a^rt  of  jjeneral  ci 
^u  fasm  is  4         '       '  i| 

di  proceed* 

7  tilt?  purriy  ijt^omlary  luid  ii 
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circulatory  raovemeiit  is  most  plainly  demonalrable  and  imiver* 
saily  admitted,  inasaiucli  as  it  may  always  be  seen  to  tbUovv 
the  direction  in  ijrhich  the  contractile  action  would  urge  itj 
and  to  cease  aUof^etber  when  that  iiction  ceases*  80  tliat  we 
are  reduced  to  the  dilemma  of  aaauming^ — which  would  be 
absurd — that  one  kind  of  contractility  is  vested  in  Annpfm 
and  another  kind  in  the  less  difterentiated  genera ;  or  of  allow- 
ing that  the  kind  manifest  in  Ajuwhu  must,  a  priori^  be  iden- 
tical ^though  not  necessarily  in  degree)  with  that  po&se^^ed 
by  the  other  llhi^opods* 

Anoordin*^ly,  if  we  revert  to  the  classifications  now  pro* 
posed  J  we  shall  find  that,  assuming  the  characters  of  Lwbttt- 
kuhnia^  and  PmnphatfiLr^  to  have  been  fully  recorded  by  tbeso 
discoverers,  these  organisms  may  be  held  to  agree,  in  every 
essential  respectj  with  the  rest  of  the  Herpnemaia,  In  otfier 
wordsj  supposing  the  existence  of  such  a  foi'ni  as  a  naked 
FQramlmfer  or  Pohjajstln^  such  form  would,  in  all  probability, 
be  undistingtiishable  from  Lkbvrkuhnm,  For  althouj^^h  true 
thatj  in  the  norm^  coiulition  of  this  Rhizopod,  the  pseiuloptjdia 
are  more  "  indrjlmie  ;"  that  there  is  a  more  visible  passage  of 
granules  within  and  along  the  substance  of  these  procesaes; 
and  J  lajitly,  that  the  apparent  tendency  to  anastomose  and 
form  mcmhranc-Uke  expausiona,  is  at  a  maximum ;  there  is 
every  reason  to  believe  that  the  differences  observable  between 
Lleherkuhma  and  the  testaceous  fiimilies  w^th  which  itis  asso- 
eiated  tlirongh  the  negative  character  (common  to  all)  of  pos- 
sessing no  nucleus  or  contractile  vesicle,  are  due  to  the  sar- 
code  body  being  free  in  one  case^  whilst  in  the  others  the 
number,  the  direction,  and  the  diameter  of  the  pseudopodia, 
mainly  depend  on  the  position,  the  size,  and  the  number  of  the 
apertures  through  wliieh  they  have  to  pass.  And  1  conceive 
this  view  is  borne  out  by  Carpcnter*s  observation,  that  Arcella 
and  Difffuf/ia  "  are  nothing  else  than  testaceous  Amecbans;'^ 
and  further  by  the  opinion  he  expresses  (although  under  the 
erroneous  impression  that  no  nucleus  is  present)  that  Gtmn'm 
is  **  of  essentially  the  same  character  as  LiebtrkuknmJ'% 

I  adduce  these  facts  to  show  that,  whilst  confirmini; 
and  following  the  classifieation  of  Dr.  Carpenter  in  placing 
hiehi*rktihma  antl  Pamphat/us  with  the  Fm'aminiftra^  1  only 
extcml  the  [U'ineiple  laid  down  by  tlie  same  eminent 
autliority  when  I   associate  the  pQiycystlna  wnth  the  fura* 

♦   [JiacoTcrwl  hj  MM.  ClflparrV^    ""  i   ^  .,..i  .......   -..,1  .i...  ,.u  ..j  ,..  *i.,,|p 

*  Ktmtcs  iiiir  lo*  IiifusfHrts  <:t  le^  ' 

li'  xtTp  rifpnaled  ai 

*^---^--.      ■  .--  —  -    >    ^ ■-. 
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minifera  ou  tlie  ouo  »idc^  and  promote  Gramiu  to  tlic  liighti*! 
Order  on  tlic  other* 

Order  I  .—II  e  rpx  e  mata. 

The  primary  and  secondaiy  diaracters  of  this  Order  arc? 
as  follow: — No  definite  nucleus.  No  contractile  vcside* 
Sarcode,  without  any  appreciable  differentiation  into  endo* 
aare  and  eetosarc^  congisting  of  homogeneous  viscid  proto- 
plasm, in  the  ©nb&iitfincc  of  which  vacuolar  canities  occasion  ally 
occur,  Pseudopodia  forming  frequent  Jinastomoses  and  ev 
hibiting,  both  along  the  surfaec  and  i*ithin  their  Bubatance, 
the  pbeuomcnon  of  pseudo-ci/ciomji. 

In  Lieberkuhfim  and  Pamphafjit^  {or^nisni*  wliieh  I  have 
not  myself  met  with)  no  bodies  corresponding  to  the  sarcu- 
blasts  of  the  Uhizopods  are  spoken  of  by  their  disco vercr». 
But,  inasmuch  as  they  have  been  detected  by  me  in  every  other 
family,  it  is  possible  that  they  really  exist  and  have  yet  been 
overlookedj  owing  to  their  being  colourless  amongst  the  crowd 
of  granular  and  foreign  bodies  said  to  have  been  present. 
The  difficulty  of  detecting  the  sarcoblajitf^  in  the  fresh -water 
Amocbans,  in  which  the  absence  of  colouration  renders  them 
much  leas  ea.mly  discernible  than  iii  the  Proiodmnutn  (all  of 
%vhieh,  as  yet  known,  are  oceanic),  lends  force  to  such  a  sup- 
position* Tbe  circnnistancci  Ijowcvcr,  to  winch  I  l>eg  to 
direirt  atteution  spccirdly  i*  tliis— ^that  Lyhvrkiihnm  and 
Pamphagus  are  the  onhj  Hkhopods  Itehnffing  either  io  the 
Herymeiuuia  or  Pmtmltrmata  of  my  system  in  which  distinct 
evidence  has  been  adduced  of  the  power  to  ineept  toUd  par- 
ticles a»  fuml,  whilst  amonu:st  the  larije  serit-i*  of  lormn 
grouped  by  nic  in  the  Proiehm  there  du 
example  in  which  it  is  not  easy  to  trace  ti 
even  idlowiH*^:^  for  the  ?»ake  of  argument »  that  th-  isii- 

tion  may  turn  out  to  be  only  pnrHally  tH^^rrcet,  < ^  -^  uii- 

recojjuised  ditDculties  in  the  methods  of  olMervalion^  we  have 
n^:■^       '    '  '  -.  iu  the  occurrence  of  tboic  very 

dit:  n-y  rhnrrH*t*^r, 

Oi  thtt  . 
me,  in  tbc  ^ 

already  doiie»  beyond  |>  it  that  the  **yt 

(irell  known  n^  —  -^^  r  .  arring,  and  t^   * 

given  the  naim  ,♦  with  %  view  to 

fro         '  *      '    " 
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i  Foramimfera ,  and  probably  of  all  the  Rhhopods.  And  whcri!- 

ps  in  tlie  case  of  the  marine  and  frcsU- water  genera  T  liave 

l>een  eimhled  to  collect  sufficient  data  to  prove  that  these 

bodies,  although  developed  within  the  parent  protoplasm,  be- 

icome  ultimately  extruded  therefrom;  audj  in  the  testaeeous 

fornix,  that  the  deposition  of  the  shell-material  datesj  as  a 

[genend  rtile,  from  this  period;  thedevelopmeut  of  the  *'  test/' 

'  wliilat  gtill  within  the  parent  sarcode  {as  originally  stated  by 

Ehrenbcrg   and   afterwards   by    Schiiltze),    oeeiim  in  some 

I  examples  amongst  the  Forammlfara y  and   brings  the  pheno- 

Bienoa  within  the  category  of  vivipamii&  reproduetion;  hence 

confirming  my  own  discovery  of  this  being  a  pba»e  of  the 

reproductive  systein  of  the  Amo-hans.^ 

Passing  on  to  the  eharaeter  of  the  sarcode  substance  of  the 

Polf/q/stma,  I  may  remark  that  the  appearances  presented  are, 

in  every  essential  partieubrj  identical  with  those  observable 

in  the  Formuinifera ;    the    minor  *lii'  -  observable    in 

the  variation  in  number,  size,  and  d  im  of  the  pseii- 

dopoilia  beings  as  already  stated,  manifestly  the  consequence 

,  — ^or  I  should  rather  say  the  aceompaniment— of  equivalent 

Idiflei^ences   in  the  forauiination   of  the   siiiceous   skeleton. 

support   of  this  view,    it    is   but   requisite  to  compare 

pseudopcwlia  of  sueh  Polycystina  as  Fodocyriu  (Elir)  or 

^ncyrHdinni  (Ehr.)    (in  which   they  are  comparatively  (^w^ 

much  attenuated  and  scattered),  with  those  of  tlie  spongy, 

jand  more  particularly  the  di^icoidal,  Haliammata  (in   which 

Itheir  number  is  as  incalculable  as  tjie  meshes  of  the  minute 

l^ilieeous  network  from  whence  tliey  issue,  atsd  they  cx>n5ti- 

jtute  a  dense,  velvety  covering  which  completely  obacures 

Ithe  skeleton),  to  perceive  at  a  i^lanee  that  a  much  wider  gap 

teii^ts    between    uic   j^s^eudoiiodia    of  these   genera   than   is 

|traeeablc  between  thobe  of  the  two  firs^t-named  Poii/ct^sline 

genera  and  those  of  a  Rotalian  Fot^amimfi'r, 

But  it  remains  still  to  note  unother  point  of  resemblance 

X'tween  the  characters  of  the  Foramimfera  and  PoUjcystina 

iilbfded  by  their  earcode;  namely,  that  in  all  the  latter  the 

Icntire  surface  of  the  siliceons  skeleton  i»   enveloped    in  a 

Imorc  or   less   delicate    Rim  of  proto|>hism,  formed    by   tlie 

coalescence  of  the  extruded  ba^^es  of  the  psendopodia — or,  in 

other  wrvrds,  «jf  the  pseudopodian  stolons;  whilst  in  some  of 

,the  Formniniftra,  as  averred  by  Williamson  origin nllyj  and 

Eiftcrwardii   by  Carter,  SchnltKc,  and    Carpenter,   and   cou- 

Sirnictl  by  my  own  olinervation,  %\xc\\  an  inventing  film  of  sar- 

kIc  is  also  to  be  detected.     This  layer  may,  indeed,  be 

^  On  '  "'  l*y  G,  Wallk'b,  M.D-»  *  An«nb  ind  Mngawnc  of 
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regarded  as  an  example  of  universal  coalescence ;  and, 
hare  elsewhere  shown^  it  appears  to  aeryii  mi  essential  o 
in  the  deposition  of  the  mineral  substaiicea  of  which  the 
shells  of  the  testaceous  Rhis&opods  ai*e  composed*  For  the 
di&tiiiction  of  tliia  very  important  layer  I  propose  the  name 
chitonosftrc.^ 

In  this  family  the  sarcoblasts  anc  sometimes  rery  eon- 
spicuouiij  and  more  likely  to  be  accn  than  in  the  Foramiuiftrn ^ 
in  couaequciicc  of  the  invariably  crystalline  texture  of  t!ie 
skeleton.  They  are  correctly  described  by  MiilitT  as  occu- 
pying a  jKisition,  for  the  most  partj  immediately  within  the 
siliceous  framework.  There  are  exceptions  to  tlic  rule,  how- 
ever, arising  from  pecnliarities  in  the  confignration  of  8w>m< 
of  the  genera. 

Order  11,^ — Protodermata, 

Characters. — Definite  nucleus  present,  but  no  contraetile 

vmcle.     Sarcode  so  far  ailvanced  in  diftereotintion  that  thi 
ectosarc  constitutes  a  nearly  hyaline  stratum  of  mneh  mot 
tenacity  than  the  endosarcj  wliicli  still  retains  much  of  the 
general  consistence  of  that  of  the  Hutrpnemata*     The  trans- 
itioUf  however,  from  ectosarc  to  endosarc  is  graflnal.i    Hrrt*, 
as  in  the  last-named  family,  true  vacuolar  cavilies  occur^ 
The  pseudopodia^  whe?i  present,  tire  scattered  and  attenuated  J 
rarely  coalescinjf ;  for  the  most  part  rigid^  but  gtill  hij^hlj 
contractile;  and  exhiliitiug,  in  their  interior  and  on  tlir  nur 
face,  only  such  miuut^^  f^ranules  as  find  their  way  into  tlu 
d^tosarc*     Pseudo-cyclosis  manifest,    Sarcoblasts  eonspienoilSi'' 
In  this  Order,  as  its  name  implies,  we  discover  for  the  first 
time  the  evolution  of  au  approach  to  mcmhniou; 
But  tins  docs  jiot  occur   iu   the  more  hij^hly   '  I 

contlitions  of  the  cetosarcj  which    has  ahvaily  bcu  i 

to,  Init  in  the  capsule  which  invests  the  nucleus. 
sulc  was  pointed  out  Ijy  Profcss^or  Huxh'y  as  In  i 
Th<tta»iiicofi(i,  at  the  same  time  that  he  laid  doiw-.  ..,     ....**.. 
podous  nature  of  that  organism tt    I  may  mention  tlmt  in  tl 
same  year  that  Ins  rei<t'arche»  wertr  pul  ' 
1857,  1  hfcauie  fie(jn?*inu*(l  with  i ho  np- 
utrueture   of  'tUti,    V>■■ 

But  I  entirely  i  tracing  -  ,     u 
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mens  in  my  possession^  as  well  as  from  drawings  and  notes 
taken  at  the  time,  I  have^  however,  been  enabled  carefully  to 
re-examine  them  and  confirm  Professor  Huxley's  statement. 
13  ut  I  am  still  unable  to  satisfy  myself  as  regards  SphcerO" 
zonm  (Mey.)  (the  Thalassicolla  nucleata  of  Huxley),  and 
would  rather  provisionally  refer  it  to  Noctiluca,  with  which 
organism  it  was  shown  by  Huxley  to  assimilate  in  many  of 
its  characters.* 

In  the  Pla(fiacanthid(e,  or  first  family  of  the  Protodermata 
— the  name  of  whose  typical  genus  I  take  from  the  Plagiacan" 
tha  arachnoides  of  M.  Claparede  ('Monastb.,'  1856,  p.  500), 
which  is  generally  identical  with  Acanthadesmia  (Miill.)  — 
we  have  a  connecting  link  between  the  Polycysiina  and  this 
Order.  For,  whilst  their  siliceous  skeleton  is  formed  on  the 
type  of  the  single-chambered  Polycystina,  the  sarcode  body 
presents,  in  a  marked  degree,  those  characters  which  distin- 
guish the  Protodermata.  That  is  to  say,  in  addition  to  the 
greater  degree  of  difi'ercntiation  attained  by  the  sarcode,  we 
observe  a  nucleus  of  large  size,  protected  by  a  membranous 
and  hyaline  capsule;  surrounding  this  the  granular,  some- 
times very  brilliantly  coloured,  eudosarc,  towards  the  outer 
portion  of  which  the  sarcoblasts  are  imbedded ;  and,  finally, 
the  nearly  colourless  ectosarc,  in  which  the  sarcoblasts  seem 
to  occur  only  during  their  transit  towards  the  outer  world. 
To  this  family  will  be  found  to  belong  those  strikingly  curious 
forms  in  which  the  tendency  to  asymmetrical  growth  attains 
the  greatest  limit,  and  which  are  known  under  the  names  of 
Bictyospiris,  Siephanoliihis,  Spongolithis  (Ehr.),  and  Clado- 
coccus y  Stylocyclia,  and  Acanthodesmia  (Miill.). 

In  the  Acanthometrina  we  observe  a  much  more  complex 
disposition  of  the  siliceous  parts  than  has  heretofore  presented 
itsc^lf.  These  consist  of  a  series  of  symmetrical  spicules,  dis- 
tinct from  each  other,  but  invariably  uniting  at  their  bases 
to  constitute  the  common  axis  of  the  organism,  which 
is  generally,  although  not  invariably,  solid  at  the  point  of 
union.  The  spicules,  which  in  most  cases  take  the  form 
of  ensiforra,  hastate,  or  remiform  spines,  of  wonderful  sym- 
metry and  beauty,  and  occasionally  of  great  length,  arc, 
however,  solid  throughout  and  never,  as  supposed  by  Miiller, 
tubular ;  the  semblance  of  tubularity  being  produced  by  the 

*  Without  speakinp;  positively  on  the  point,  I  may  state  my  belief  tliat 
no  true  Kliizopod  is  phosphorescent;  and,  so  far  as  my  observations  on  this 
head  go,  it  seems  probable  that  phosphorescence  docs  not  take  place  in  any 
organisms  lioldin^  a  lower  rank  iii  the  scale  of  being  than  Noctiluca  and  the 
Enlomostrara,  Should  my  surmise  prove  correct,  the  luminosity  or  other- 
wise of  Sphserozoum  miglit  assist  us  m  arriving  at  its  true  relations. 
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surfiices  of  I  ho  sjiiiiea  bein^  atrengtheiied  by  lon^ttidinal  riha,,J 
v'lucb  are  again  eometimes  Hanged  at  th<?ir  free    margins. 
Some  idea  of  tlieir  form  maybe  gained  on  lookitig  at  the 
section  of  an  ordinary  railway  plate. 

A  peculiarity  observable  in  the  nucleus  of  tliis  family  con* 
sifits  in  it**  being  moulded^  as  it  were,  to  and  around  tbeJ 
siliceous  axis  of  the  spines,  whilst  the  nuclear  capsule  sendsl 
off  processes  which  closely  invest  the  spmes  tu  their  evtreiiii-] 
ties.*     This  character^  scemiugly  so  abnormal,  results  from 
the  rudiments  of  the  spines  being  developed  within  the  sarco* 
blast  after  the  nucleus  has  becnrae  itivc&ted  with  ite  capsule, 
and  each  spiuCj  as  it  extends  outwardSj  thus  push  it  ig  the  cap- 
sule before  it,     I  may  observe  that  I  possess  the     "  i 
evidence  of  this  from  the  progressive  tgtnges  in  WJ. 
sareobksts  of  the  Aemdhotneinua  are  constantly  met  with  m 
tropical  seas. 

The  spines  of  the  family  furnish  the  type  of  a  portion  of 
the  siliceous  structure  both  of  the  Poh/cf/sthw  and  the  Uho- 
xopods  of  the  second  ordcrj  which  demauds  thwt  they  should  I 
tf^ceivc  a  name  indicative  of  tlieir  origin  and  distinct  elia-] 
racter.    I  accordingly  propose  the  terra  acanthQsi$fpe,f   Their  ^ 
value  in  furnishing  some  of  the  most  useful  character!  for 
classifying  will  be  explained  hereafter.     Btit  there  is  niiLsoti 
to  believe  that  the  acanthostype  of  the  AeauUmmeirinu  gene- 
rally  is  not  so  purely  siliceons  as  that  of  the  other  famUiefl 
into  the  composition  of  whose  sskeletons  siliceous  matGnall 
enters,  in  asm  u  eh  as  its  index  of  rL*fra*^ion  is  not  the  natncfl 
and,  besides  oceaisionally  assuming  a  delicate  roseate  tint,  it  * 
may  be  made  to  yield  to  solvents  much  more  readily  than 
any  siliceous  spicules  with  which  we  are  acquainted*     This, 
perhapa,  afibrds  an  explanation  of  the  very  rmrious  ftict  thai 
in  all  deep-sea  deposits  and  fossil  earths  1  have  never  disco* 
vcrcd  a  trace  of  an  Aeanihomelra  ;  ni*r  am  T  awajre  of  the 
skdetiui  of  one  having  bern  met  y'  '     '  '       - 

deposits^  or  in  the  dint-i.    Tin; --if e/^^ 
free- {]  CI  at  In  1,^  and,  without  exception,  nun  ini  orj^anisms. 

Of  the  Tknlmsicoiiidtv   it  is  not  icqui-itc  that  I  should 
mpeak  more  in  detmil  at  present,  except  in  «o  far  ma  tbcatti 
eliarai^ters  demand  compari*!iori  with  those  of  tli-    V^--  ;>odftj 
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ttgiQg  to  the  other  Ordera;  more  particularly  as  the  de- 
ecriptions  of  their  nntiire  pablisbed  by  Hiutley  and  MiiUer 
leaves  Uttli*  to  \ie  done  in  tbe  way  of  structurfti  investigation. 
Leaving,  therefore,  a  few  incidental  facts  to  be  mentioned 
hereafter,  I  sJiall  proeeed  to  give  a  brief  account  of  a  new 
family  1  have  set  apart  for  the  reception  of  a  Btnall  and,  to 
some  extentj  aberrant  seriea  of  format,  namely^  the  Di^iyo* 

This  family  tfikca  iti  name  from  tbe  well-known  objects  to 
whieh  Ehrenberg  gave  tbe  generic  designation  of  Dhctyochm. 
If  we  picture  an  Acanthodesmia  in  which  tbe  siliceous  skele- 
ton,  instead  of  consisting  of  a  single  solid  basket-shaped  piece, 
ia  made  np  of  two  &uch  portions^  distinct  from  each  otbcr^  like 
the  valves  of  a  diatom;  aud  which  is,  in  add  iti  on ,  tubular 
ihrmiff/iouif  we  shall  have  a  good  idea  of  the  nature  of  the 
siliceous  framework  of  the  Dkt^ockid<e.  Tlieir  binary  nature 
seems  to  become  a  liok  between  tbcm  and  the  spiculifcrous 
varieties  of  the  Thatassicoliimtj  whilst  their  tubularity  deter- 
mines their  alliance^  in  preference  to  any  other  family  of 
Rhisco[>od8,  to  tbe  true  Sfokoid^.  Of  the  tubular  nature 
of  these  forms  every  microscopisi  may  readily  satisfy  himaelf, 
tinder  a  careful  analysis  of  balsain*mounted  specimena.* 


Order  III. — PaoTEiNA. 

Characters, — ^A  definite  nucleus^  and  with  it  a  aontraelile 
vesicle  j  sarcode  very  highly  diflerentiated  into  endosare  and 
€C  toe  are  J  the  fom>er  granular,  more  or  lesa  nearly  colour- 
lea.%  very  viscid,  Bud  exbibiting  but  little  contractility ;  tho 
iattcr  nearly  hyaline,  very  highly  contractile,  but  never  as* 
Burning  a  menibranous  consistcncyj  except  during  the  period 
of  eney station, t  Vacuolar  cavities  numerous  and  constant^ 
seen  principally  to  occur  in  the  endosarc,  Sarcobiasti  abim- 
dant  and  frequent,  but,  owing  to  their  pale  colour^  less  easily 
detected  than  tho^e  of  the  oceanic  Rhizopods* 

As  already  stated  in  an  early  portion  of  these  observations, 
X  regard  the  constant  presence  of  such  organs  as  a  Bueleui 


♦  ActHirdinj^  to  the 
lesjt  limn  tweT>ty-nine^; 
from  til 
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]^ljic  Dictioniity/  KiiUing  enumerates  no 
If!  fiUtinctioti  between  tbese  being  derived 

^  **0n  AnMi^bA,"  dlresdy  rftferpcd  to  Aa  hmng  ap^ 

^^         ■  T'  '  W  I8H  I  have  f  /^    ^  nl  mf 

jf  I  he  cndostrc  ac  yf 

I  Jll^w   ft  it'i    intjy  TO  ttic  nppari*nt  tHinditwn  lyr  tiie  time 

bout,  prfjndice  to  mj  theory ,  which  will,  I  believe,  be  fomd 
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BkuA  contractile  vesicle  as  of  primary  importaace  in  the  deter- 
mtnaiion  of  the  Ordinal  unity  of  the  famihes  grouped  together 
m  the  PaoTEiNA,  I  have  already  cited  my  reasons  for  re- 
garding variations  iu  the  apparent  degree  of  ditferentiatioti 
of  the  protoplasmic  masSj,  and  in  the  shape,  siBej  numberj  aiad 
tendency  to  coalesce  of  the  pseudopodiaj  as  of  V>ut  ieeoudary^ 
or,  in  other  words^  merely  generic,  value.  But,  after  a  laboriouB 
study  of  the  principal  freah-water  PitoTEiXA,  CTitending  over 
nearly  two  years  without  any  important  intermission,  I  am 
satisfied  that^  even  regarded  as  generic  characters,  these  are* 
subject  to  a  much  wider  range  of  variation  than  is  usually 
imagined,  not  only  in  the  same  genus,  but  in  the  same  in- 
dividual  at  different  periods  of  its  existence. 

It  appears  to  me  that^  with  all  this  tendency  to  va- 
riability (even  assuming  a  hij^hcr  sigiuficance  to  attach  to 
differences  in  the  degree  of  differentiation  attained  by  the 
sarcode  than  I  am  at  all  prepared  to  allow)  the  association  in 
ih€  tame  Order,  of  families  in  which  these  difference  show 
themselves  to  the  utmost,  is  far  less  open  to  question  than  the 
grouping,  iu  the  same  order,  families  exhibidng  pseudopodiar* ^ 
framed  on  the  Aciinuphryan  type  with  such  a  family  aa 
Thaiasmcoliaf  in  which  thrre  i»  mi  a  trace  of  a  true  pseudo- 
podial  appentiaffc ;  and  even  the  guardedly  dctined  **  active 
motion  of  granules"  amongst  the  fibrilsj  *'  m  \f  circulating," 
was  only  observed  oncc>  and  then  not  in  die  typical  T,  punc* 
lata  {Hux.)j  but  in  the  form  which  he  preferred  to  associate 
irith  A^octiluca  ! 

Bearing  this  in  vicwj  it  may  be  stated  that  the  various 
genera  of  the  order  Photiiina  may  he  divided  into  two  see-* 
tions — the  first,  in  which  the  pseudopodia  assume  the  Aeti* 
nophryan  character,  and  rarely  deviate  from  it  j  the  second, 
in  which  these  orj^aiis,  though  normally  *^  loboHe/'  frequently 
merge  into  the  Acti nophryan  type.  Hence  ilie  division  into* 
"3/  phottut*^    and  *'  J^ohpnorphous*'  families, 

t      i.      ikciug,    then,    witli    the   assumption    (reasons    for 
which  have  been  already  giveu)  that  our  knowledge  of  the 
animal  of  the  Polycystina,  as  well  as  of  the   other  lower 
Rhijcopodsp  is  not  yet  sutEeicntty  matured  to  enable  us  to 
determine  aptidjic  d  ""         v^  in  this  portion  of  their  struc- 
ture, we  must  obvii  vr^h  ihr  i^myt*  himn  ou  whirh   to 
daasify  them  in  the  mir 
«oft  fEarts.  This  basis,  1  , 
growth  of  the  embryonic  skeleton,  and  by  its  **i 
of  devrl '••       T"    *i. :..,..,...  ..,.....,..♦   - 

does  tl 

of  the  i'o^j^q^siina  iUlit^t  trutn  UiaI  luuiitiea  on  mct^  laria- 
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ti  >TTS  in  form  and  rfpetiftofi  of  parts,  by  Ehrenberg  and 
\iiUor  as  re^rds  the  Poh/crfsfinaf  and  by  D'Orbigny  and 
Schultsse  as  regards  t)ic  Foramimfera, 

The  evidence  appears  to  me  very  in  conclusive  upon  which 
it  lias  been  asserted  that  *^lissigii^*  and  *'  gemmation**  eonsti- 
toti^  the  prineipal  mode  in  which  the  lower  testaceous  Rhizo- 
pods  nuiUiply.  And  it  still  remains  to  be  determined  whether 
anr/  of  the  testaceous  formSj  whose  eh  ambers  arc  connected 
with  each  other  so  as  to  admit  of  a  complete  union  of  the 
masses  of  protoplasm  which  they  contain j  ought  to  be  re- 
garded as  multiple  individuals^  or  only  as  a  simple  individual 
composed  of  mare  than  a  single  sarcodie  sefftneni^  In  the 
Poiycysiina  the  individual  is,  I  imagine,  undoubtedly  single. 
So  it  is  in  the  case  of  the  Protodermnttti  with  exception  of 
of  the  Thalassicollina.  The  acute  perception  of  Huxley  at 
once  satisfied  him  of  ihe  tnie  state  of  the  rase  in  T. punctata* 
He  termed  it  "  a  mass  of  cells  united  by  jellvj  like  an  auinial 
Pahnella/'*  but  he  clearly  demonstrated  that  each  cell  of  the 
series  is  a  perfect  Thatm^icoUa.  My  own  observation  enables 
me  to  show  that»  in  this  family,  the  increase  of  tbe  number  of 
individunls  is  not  effected  (at  least  certainly  not  as  a  rule)  by 
gemmation  or  fission^  hut  by  the  evolution  of  the  sarcoblast, 
and  its  subsequent  extrusion  from  the  parent  structure- 
Even  in  tlie  Mono  thai  anions  Foraminifcra  I  think  all  the 
data  we  possesa  tend  to  the  conclusion  that  the  new  brood 
is  not  the  result  of  the  detachment  of  a  molecule  of  sarcode 
indiscriminately  from  any  portjoD  of  the  mass  of  the  parent 
bodvj  but  of  tbe  developmeut  of  a .  true  reproductive  cor- 
puscle, namely,  the  sarcobiasst,  whether  it  eventually  tiims  out 
that  this  corpuseule  is  derived  iVom  fission  of  the  nucleus  or  is 
a  n  in  dep  end  en  t  formation ,  It  would  be  i  m  possible  wi  th  in  my 
present  limits  to  show  how  far  the  evolution  of  the  sarcoblast^ 
in  the  Herpnemata  {ForQmin^et'a  and  Poiycystina)  corre- 
spondS;  or  fails  to  correspond,  with  its  evolution  in  the  higher 
forms — as,  for  example,  in  Anhtba.  But  I  believe^  and  pos- 
sess sufficient  evidence  to  provc^  that  from  the  sarcoblast^  in 
both  orders,  the  young  animal  usually  originates.  This  is  a 
very  important  fact,  and  one  deserving  of  a  mndi  more  de* 
tailed  notice  than  ran  be  accorded  it  on  the  present  occasion. 
I  ail  tide  to  it  in  this  cursory  way  simply  to  enahle  other  oh* 
servers  to  verify  it  as  opportunity  offers.  Now%eaeb  segment 
of  sarcode  in  a  Foraminifer  can  no  more  be  said  to  constitute 
a  separate  being  than  each  segment  of  an  Annelid.  The  indi- 
viduals forming  the  mass  of  n  compound  Asddian  (as,  for 

•  *•  On  Tholnisicollii,*'  *  AnaitU  and  Mflgu^in^  of  Natural  Hisloryp'  lad 
fir.,  vol,  win,  p,  434. 
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example,  Fyrosoma)  are  quite  distinct^  having  each  a  sepa- 
rate and  complete  set  of  organs,  notwithstanding  that  all  are 
finstained  within,  and  help  to  support,  a  commoji  matrix. 
In  the  catenate  SalptB  also  each  member  of  the  chain  is  a 
perfect  Salpa,  the  aggregation  being  that  merely  of  a  colony, 
wit  hi  u  whose  limits  reproduction  is  going  on*  In  Thaiassi* 
colla  we  have  precisely  an  analogous  kind  of  colony  ;  in- 
asmuch as,  in  this  family,  but  in  this  only  among  the  Hhi- 
Eopoda,  is  each  of  the  members,  resident  in  the  gelatinous 
inT€6titure,  complete  in  all  its  parts,  and,  as  in  the  case  of 
the  Ptfromma  jnst  re  fenced  to,  a  mere  member  of  a  com- 
munity * 

Those  persons  who  have  studied  Br.  Carpenter'i*  madterly 
classification  of  the  Foramini/trra  are  aware  that  those  organ- 
isms are  divided  primarily  into  two  sab-orders^  namely,  the 
"  Fcrf&rata  "  and  the  *'  Imperforaia/*  whilst  the  first  of  these 
mh'Orders  is  again  divided  into  tliree  sections,  comprising  such 
ahella  aa  are  respectively  "  niembranons,"  **  porcellanouSj^'  or 
"  arenaceous"  in  their  strncture ;  whilst  the  second  series 
inelndes  only  the  calcareous-shelled  forms.  And,  so  far  as 
physiological  advance  admits  of  demonstration  from  the 
characters  of  the  shell,  this  basis,  of  classification  isemiiwntly 
natural  and  scientific.  But,  with  all  due  deference,  1  venture 
to  express  my  opinion  that  inereaaing  complexity  in  the  sliell 
can  no  more  be  regarded  as  proof  of  co-ordinate  increase 
of  differentiation  tu  the  animal  portion  than  the  fact, 
mentioned  by  Carpenter,    that   the    *'/  'W&   jiecreto 

shells  unsuriiaseed  in  symmetry  and  r  ^  ^/y  Ay  tho^e 
^  &np  other  testacvous  animaljt/'  can  be  accepted  tm 
a  reason  for  regarding  the  Mollusea  as  inferior  to  the  Rhizo* 
poda.  I  do  not  deny  that  differences  in  degree  of  differen- 
tiation do  exist.  All  analogy  tells  ua  they  do*  I  merdy 
maintain  that  where  they  occur  they  are  of  too  stihtte  a  na- 
ture to  serve  the  purpose  of  dasmfieatiou,  and  that  it  has  yet 
to  be  shown  that  they  advance  paripas^u  with  increased  com- 
plexity of  the  shelly  covering.  On  this  subject  I  cannot  re- 
firain  from  tjuoting  the  opinion  of  that  most  able  and  scie&« 
tific  observer,  Professor  Williamson  : 

^  In  Dt^ifkpora  (LitnaFolL)  Iherd  oflrtAinlr  a|>pcsri,  at  tot  ittiit,  good 

reaioti  t  >  '    '     ''  '  'V  '  '     '  '   '  ^ 

tiotuil,  yt 

laiv  jmUj  la  u< 

stir:  -'-^ 
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**  The  more  exteiiBive  oar  enperieuce/^  he  obseri'es,  "  the 
weaker  become  our  coiivictioii*t  re&pectiiig  the  limits  of  varia- 
tion in  any  specicfl  oi"  Foraumiifera*  ,  ,  ,  That  species 
do  exist  amotjg  the  Forumimfera  sis  eiisewhere,  analogy  would 

lead  us  to  infer;  but  1  believe  there  are  several  actual  inrii- 
CiHtions  of  the  tact  more  substantial  than  what  can  be  sup- 
plied by  mere  analogy.  But  we  ha^e  hitherto  failed  to  detect 
their  real  speeific  peculiarities,  or  even  to  ascertain  in  what 
part  of  the  living  organism  they  are  likely  to  be  found*  As 
yet  they  are  but  unseen  potent ialities,  of  which  the  eye  has 
hitherto  been  unable  to  detect  any  concrete  or  objective 
manifestations  :  and  /  strongly  smped  thnl  the  remark  f# 
equally  appliciMe  Iv  the  mtire  f/roup  of  (ke  Rhi^fipoda.**^ 

It  is  in  view  of  this  opinion,  to  which  I  cordiaily  subscribe, 
that  I  now  offer  the  following  systematic  classiticadon  of  the 

PQltf€fJstiniZ, 

It  will  be  Been  that  one  universal  character  distingniihea 
the  flkelrton  of  the  Pohjcysibm  front  that  of  the  Foraminifera. 
It  is  always  purely  siliceouSj  of  crystalliue  transparence, 
solid,  in variabl}^  composed  of  one  continuous  unbroken  piece, 
perfectly  rigid,  and  nnatlccted  by  any  chemical  agents  except 
those  which  are  tlie  known  snheuts  of  silex.  Hence  in  this 
family  we  arc  deprived  of  those  distinctive  features  in  the 
COCQposition  atid  construction  of  the  skeleton  which,  in  Car- 
penter's system,  are  applied  to  the  Fontmimferft  and  aUbrd 
so  admirable  a  means  of  deter tnining  the  sub-families.  In 
the  Ffjlycysiinaj  moreover^  we  have  no  distinction  afforded  by 
Perfontte  and  Imperforate  forms,  since,  virtually,  aU  are 
perforate*  That  is  to  say,  tliere  is  no  exception  to  the  rule 
that  the  siliceous  skeleton  is  so  pierced  by  apertures,  in  every 
portion  (excepting  the  spinous  projectionsj  which  are  so  but 
rarely),  that  the  most  complete  communication  may  be  said 
to  exist  between  the  contents  of  m^ry  chamlier  and  the 
inventing  film  of  sarcode  on  the  exterior.  Even  in  the  oldest 
individuals^  in  nhieh  siliceous  deposit  has  gone  on  till  the 
walls  are  so  unusually  thick  aa  materially  to  increase  the 
space  between  the  sarcode  within  and  the  sarcode  without^ 
BOiDe  of  the  apertures  are  rarely,  but  nil  are  never,  obliterated. 

The  growth  of  the  mineral  portion  in  this,  as  in  nil  the 
other  siliceotis-shelled  Rhizopode,  except  the  Dictyochid^it^  is 
essentially  the  same.    That  is  to  say^  the  material  is  deposited 

•  WiliiArij»o«*B  'Ki'c^tit  Bnliuli  Foraixiintfcra/  puliliiUed  bj  the  llay 
SocifU,  iSn7,     InhmiiietiiMi,  p,  10. 

JSf"<;  •*  Rfmnrkfl  on  Uie  l*rf>rcss  of  Mineral  Deposit  in  the   ■ 
i^|x>(ij;e»/'  hj  Q.  C.  VVdIicli,  M.D.i  *Aii}mLa  &ad  MAgaiiao  u  <    u 

EistG>rj/  Jauuiltj^  1864,  p.  7^. 
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at  right  angles  to  the  axis  of  the  part,  and  Tieirer,  ai  in  the 
Spofif^id^, in  two  opposite  directions  iiround  a  central  stolon.f 

In  the  embryonic  portion  of  the  skeleton  of  tlie  Polycjstina 
two  distinct  and  very  definite  forms  occur,  which  apparently 
never  vary  so  tar  as  to  render  their  determination  nncerlain, 
cither  in  the  earliest  or  any  snbsequcnt  stage  of  ^owth  of  the 
organism*  To  this  Bfubryoni^  skeleton  I  have  given  the  name 
of  the  omphalostypej*  and  to  the  earliest- formed  chatnher, 
wtiich  is  invariably  formed  around  or  upon  the  omphalmtt^pe^ 
the  name  of  the  omphalic  chaml>er. 

The  two  primary  types  of  omphalmtppe  may  be  convc- 
riently  distinguished  as  the  mjmmetncal  and  the  asttmme- 
trical — the  one  consisting  of  a  hollow  spherule  of  si  lex,  which 
is  minutely  perforated  just  as  the  adult  portions  of  the  skele- 
ton ;  the  other  J  of  a  series  of  continuous  siliceous  filaments, 
which  I  can  only  liken  to  tlie  framework  of  a  coronet*  In 
other  words,  it  may  be  said  to  consist  of  a  basal  ring,  from 
one  aspect  of  which  loops  arc  projected^  which  nnite  at  & 
common  centre  considerably  beyond  the  plane  of  the  ring, 
and  usually  terminate  at  this  apical  point  in  a  stout  spine, 
whilst  secondary  loops  and  spines  are  projected  from  indefinite 
points^  and  these  again  give  oil' filaments.  As  already  stated, 
however,  the  primary  rudiment  of  tlie  skeleton,  either  when  in 
the  shape  of  the  minute  perforated  spherule  or  the  coronet-like 
framework,  remains  comiani  and  ddennintibie^  no  matler  how 
€suberant  or  mon^if*ous  the  growth  may  ultimate  ft/  hrrmnf. 

The  importance  of  being  readily  able  to  discrimirmte 
between  these  two  types  depends  on  the  fact  of  their  corre- 
sponding to  two  weli-dcfiued  and  constant  tvjjcs  of  growth  in 
the  remainder  of  the  siliceous  skeleton,  no  matter  what  the 
genus  or  species  may  be  t  the  8\^nmetrical  omphalostypc 
invariably  nppertaining  to  those  genera  in  which  tl  ■  th 

of  the  parU   takes  place  liy  tlte  creation  of  fresh  .  m 

arranged  concentrically,  or  some  portion*  of  which  are 
arranged  concentrically,  around  the  fintt  or  omphalic 
chamber,'  the  asymmetrical,  on  the  other  hand,  as  invariably 
belonging  to  those  genera  in  which  growth  takes  place  by  the 
formation  of  new  ciiambcrs  frotn  lliut  aspect  uni^  which  i^ 
opposite  to  the  apex  of  the  on m"  j>e. 

The  characters  of  tli e  em bry <  ■  t  ton  of  t be  Pftfi;rt^!^tina 

to  which  I  refer  are  taken  at  t lie  period  wlu  ,  t 

first  shows  iticff  in  the  Kareoblast,     Thispuj.. 
tare  consists  of  a  minute  Hphericai  or  nearly  ^ 

of  ™r  •  Tilar  sarcode,   yellowish  in  colour,  ut.  in 

t<  01   soon   aa   free,  frofm  ttW^'^  ^o  ^'* 
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iaehi  destitute  of  anything  like  a  cell-wjiU;  hut  Bhortly^ 
after  projection  from  the  parent  bo{ij%  exhibiting  what  mi^ht 
easil^j  under  caBiial  iuspectton^  be  mistaken  for  a  nucleus. 
Thii*  isj  in  reality,  the  siliceous  rudiment  of  the  gkeletou  of 
the  new  individuah  As  correctly  shown  by  MUUer  (who,  by 
the  way,  failed  to  detect  the  derivation  or  future  progreas  of 
the  **  yellow  bodies  *'),  the  sarcobla^tg  are  to  be  seen  resting, 
in  more  or  less  of  a  layer^  immediately  within  the  siliceous 
fraiB^work.  Subsequently,  however,  they  arc  projected 
through  the  foramina,  aiul  gradually  thrown  off  altogether, 

Occaaionaliyj  during  calms  within  the  tropics,  the  sarco- 
blaats  of  the  Poltfetjsiina  and  other  oceanic  Rhi^opods  may  be 
taken  iu  immense  uunibersj  although,  owing  to  their  extreme 
minuteness,  they  are  eiisily  overlooked.  The  prolusion,  how- 
ever, io  which  they  occur,  in  every  stage  of  growth,  affords 
US  the  means  of  tracing  their  history  iu  all  its  consecutive 
phases ;  and  it  is  highly  desirable  that  they  should  be  care- 
fully collected  and  studied  by  all  who  enjoy  opportunities  of 
obtainiug  them  in  their  normal  condition.  I  may  add  that 
the  fossil  Barbadocs  earth  generally  contains  numbers  of  the 
denuded  omphalostypes,  even  in  the  earliest  stages  of  their 
history.* 

Without  entering  at  present  into  the  questions  whether 
the  sarcoblast  ought  or  not  to  be  regarded  as  a  true  ovum ;  or 
the  siliceous  deposit  on  the  sHe)^tc)ii  of  the  Polycystina  should 
be  regarded  as  a  true  secretion  or  merely  as  an  e^iudation, 
or,  lastly,  as  the  eombiued  production  of  vital  and  chemical 
forces,  it  is  certain  that  the  development  of  the  sarcoblast 
invariahiy  precedes  the  fii'st  appearance  of  the  embryonic  ske- 
ktoii;  and  we  are  hence  warranted  in  taking  for  granted  that 
its  deposition  is  not  independent  of  the  sarcodic  body,  as  might 
be  inferred  were  the  opinion,  entertained  by  some  writers, 
as  to  the  growth  of  the  spinous  processes  of  the  Palyct^stina 
taking  place  altogether  extemaJly  to  the  soft  parts  of  the 
animalf  a  tenable  one. 

Now,  in  the  couceutrically  formed  subdivision  of  the  Poly- 
cystina  (namely,  that  which,  in  the  classification  about  to  be 
offered,  I  term  the  Cychdinal)  we  find  certain  plans  of  growth 
which,  at  first  sight,  might  be  regarded  as  exceptiouaL  I 
allude  to  those  ca&es  in  which  the  skeleton  is  not  sphertcal 

•  Tbt  nontiiins  tins  "CoccoUtha*'  drtccteti  bj  Huxley 

nature,  l'l*t^)  were  aub&equciiUj  foiiticf  hy  me  to  be  but  portioim  «f  olker 
ttructnr^j,  Tiiiiitrilfj  of  ci:rimti  epiierical  C(?ll%  Io  wlijch  I  ^avc  I  lie  rinmt*  of 
tVjC(n>j/jAfrrtf,  mid  wlikli  Mppeiir  l<»  b#>  t-titniei'kiJ,  xn  some  wat,  witli  tlie  rc- 
nrodttetiuti  both  of  ilm  Fonitm^t/nm  Aiid  Poiijcyntme.  1  Imre  aIno  met 
witb  Ibcdi  as  free-flofitii)g  oig»iutni»  in  Iropicd  stas. 
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externally,  but  compressed  m  as  to  becfime  more  or  lem 
perfectly  diseoitlal,  or,  itiste^id  of  being  eitlier  truly  spherical 
or  discoidal  shai)e^  the  form  aasiimed  ia  distiTictly  stellate. 
But  even  in  the  raost  aberrant  of  these  sectioii&  the  omph^i- 
lostype  remains  m^chau^ed  in  outline,  and  the  transition  i* 
effected  by  gradations  which  only  beeome  obscure  in  those 
last' formed  portions  of  the  structure  which  are  fnrtlwst  re 
moved,  radially,  from  its  central  axis. 

In  the  Mowo^ma/ subdivision,  on  the  other  hand,  there 
never  sueh  an  apparent  variation ;  for  althmi^h  nionstroaiti 
are  to  be  met  with  now  and  then,  in  which  development  o1 
Bilicjeous  material  has  taken  plaec  la  tend  ly^  it  is  impo^ible  to 
mistake  these  as  having:  been  formed  in  the  normal  ctvisrfec  of 
growth  of  the  organiism,  Moreover,  they  never  asAuuie  tha 
characters  of  regular  chambers. 

All  subsequent  deposits  of  gilex,  whether  in  the  ?^hape  of 
foramina  ted  eh  ambers  or  tpines,  or  portions  of  structure 
not  referable  to  one  or  other  of  these  kinds,  take  place  on 
the  same  plan,  nameU%  by  deposit  of  silex  at  right  angles  to 
the  axis  of  growth  of  the  psirt  iin mediately  in  question.  In 
tlie  formation  of  the  chambers  the  deposit  usually  go<*8  on 
from  a  number  of  points  sinmltaneously  around  the  frese 
margin,  the  points  beeoming  filaments^  and  the  adjacent 
filaments  ultimately  anastoroosing,  or  rather  coalesein"^,  ba 
soon  as  they  come  in  contact.  As  alrej^dy  stated,  the  spine» 
are  never  tubular,  the  appeaTance  of  tubuhirity  in  the  Hpincji 
of  some  genera  (m,  for  example^  certain  adult  spedmeuii  of 
Podoey^rtis)  being  due  to  the  exi&tence  of  short  loni^itudinal 
furrows  and  buttresses  on  tlieir  inner  aspect,  where  general  It 
may  be  seen  an  aperture  arcnind  a  portion  of  tlu*  margin  of 
which  the  base  of  the  spine  has  taken  its  rise.  When  hK»ps  or 
festoons  occur  the  process  is  still  the  same,  as  thew?  may  be 
seen  in  every  stage  of  growth  from  the  first  pn^iertifin  of  m 
minute  filament  to  the  sta^e  iit  whiih  the  f  \ 

have  beeome  complete    had  the   protectin;^  .        ,o 

living  sar code  been  left  to  fulfil  its  office.  In  shorty  the  process 
may  be  familiarly  likened  to  that  by  which  the  ^la^^  .-  .t.  ,j. 
extends  his  plastic  and  half  molten  material  fron^  ■  * 

point  wlien    n'  i^ring  a  miuiaturo    bawkei-work.      Uf 

course    the   tli  i    of  each    portion    i»   by   nubtequent 

d€|iowit  unmnd  the  original  thread. 

There*  rxTurs,  in  some  of  the  oceanic  dep^T^^it*  ivM^iainin^ 
effete  skeleton*  of  the  PolynjjfimUf  annhnor 
d^h-  -\}     "^  |t,  which  T        T-   ■    •.    .-   :   .. 
b  a,     1  al' 

whicli  ia  luund  projecting  I  {iurt404«  of  thii  lait^ui 
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The  canal  tlms  formedj  however,  is  not  depo?iited  as  a 
tube,  but  origioaily  as  a  series  of  short  spines  arranged  iu  cir- 
cular order  at  right  angles  to  the  a^isof  the  disc;  the  canal  being 
subsequently  completed  by  the  projectioti  of  a  iilm  of  silex 
from  each  pair  of  spines,  ifhich  renden  the  canal  in  reality 
polygoiiaL  But  this  only  occurs  in  those  specimens  in  which 
the  spongy  structure  of  the  outer  layers  is  so  dense  as 
probably  to  have  impeded  the  animal  during  its  efforts  to 
extend  its  velvety  layer  of  minute  pecudopodia.  The  little 
canal  may  therefore  he  said  to  represent  the  analogue  of  the 
aperture  of  a  Monothalamous  Foraminifera,  This  statement, 
however,  is  only  offered  as  a  surmise. 

Lastlyi  I  have  to  speak  of  those  singular  examples  in  the 
Monodinul  snlnii vision  in  which  a  repetition  of  parts,  some- 
tiEDee  similar  in  external  contour  to  the  type  of  the  Cychdina 
occura  along  the  course  of  a  monstrously  developed  spine, 
and  might  thus  counte nance  the  idea  that  the  boundary  line 
above  laid  down  is  untenable*  It  will  be  found,  however,  on 
breaking  up  such  growths,  that  we  have  before  us  merely  a 
more  or  less  dense  network  of  sLiieeous  fUaments  interwoven 
around  the  spine^  and  that  nothing  at  all  similar  to  the 
Omphaiosit^pe^  or  a  true  chamber,  eitists  within.  It  is  impor- 
tant to  bear  this  in  recollection,  for,  perhaps,  in  no  series  of 
organisms  does  monstrosity  seem  to  attain  such  a  limit.  We 
are  thus  enabled  to  account  for  the  difliculty  which  has  been 
supposed  to  hedge  in  these  beautiful  structures  and  has  be- 
come a  barrier  to  their  systematic  distribution  heretofore. 

It  only  remains  to  be  stated  that,  perhaps,  in  no  other 
family  of  the  animal  kingdom  is  the  tendency  to  assume 
varietal  form  more  signally  manifest,  at  the  same  time  that 
the  line  of  demarcution  remains  clear  between  such  characters 
as  are  cousitaiit  and  such  as  are  accidental  in  their  nature. 
Hence,  notwithstanding  the  wide  range  of  eontigii ration 
which  the  FQlyq^stina  present,  the  number  of  species  is 
extremely  limited ;  and  these  furnish  the  strongest  evidence 
that  the  only  permanent  types  are  those  which  are  reeogoisable 
in  the  earliest  condition  of  the  stnicturcp 

The  following  is  a  tabular  view  of  the  classification  of  the 
Poiycystmu  now  proposed  : 
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Maopox,  on  a  Wire  Spring  Clip. 


FmuiUjf 

POLYCTSTINA* 

Animal  precenting  the  dlatmetlve  chomctcrs  of  the  Hk&f>^iiati  gdicrAlly* 
Skeleton  mTOiitblj  ftOiceoni,  of  cr^italllzie   troiisparence,  eokitirli*isft,  tievi 
tnbiJarr  con  till  noos^  forainiiiit^dt  fb(rm!iig  one  or  moro  compartmrnit^ 


Omplialic;  chamber 


Omplmlostjpe  Mymmetrioal. 

Omphnllt-  chamber  more  or 

l^ift  pyniiDidml  iknd 
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Oft  a  Wire  Sphino  Cup* 
ByE.J.  Madim>x,M.D. 

(H«ad  Ms;  10th«  1805*) 

For  seirTral  yeat*  1  h&Jt  employed  tlie  accotup r 
of  wire  clip  in  nsoimtm^  objects.     It  baa  the  t 
vantaffea: — Is  r     "  ^1,  of  Httb  co«t,  ^ n  l 

todted  to  the  nle.     1  muke  ilir 

dlAbnitit  thick II csa,  uu  tcniler  objects  iiBitt^' 

du 

IIP  iiiiiiM:    iin.  r  iiiii^    titivi!  u   "^jtruiKiUi    liji 

Hi!   iliree  quarter  iucfaca    ia  kugtlii  : 


fortil' 
:  id. 
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eighths  of  an  inch  with  a  pair  of  wire  pliero  at  right  angles; 
this  second  portion^  at  half  an  inch^    again  bend   at  right 


angles  in  the  same  plane ;  now^  at  three  quarters  of  an  inch^ 
turn  the  wire  over  on  itself^  leaving  at  the  bend  space  suffi- 
cient to  admit  a  thick  slide.  At  one  inch  and  five  eighths 
twist  the  wire  completely  on  itself^  and  bring  the  now  short 
ends  at  right  angles  to  the  longest  part ;  file  this  end  quite 
flat.  Give  the  first  portion  of  the  wire  a  slight  curvature,  so 
that  the  point  and  bend  may  act  as  a  stiff  spring  against  the 
under  surface  of  the  slide  when  applied.  The  figure  will 
show  how  it  is  to  be  used.  If  required,  a  clip  can  be  attached 
at  each  end  of  the  slide.  Wires  of  the  diameters  of  one 
thirtieth,  one  twenty- fourth,  and  one  twentieth  of  an  inch  are 
useful  sizes. 


Note  on  Me  Prismatic  Examination  c/Microscopic  Objects. 
By  William  Huogins,  F.R.S. 

(Read  May  10th,  1865.) 

It  has  long  been  in  my  mind  that  microscopical  science 
might  possibly  receive  some  assistance  from  prismatic  analysis. 
Other  investigations  on  which  I  am  engaged  have  prevented 
me  from  making  experiments  in  this  field  of  inquiry.  Since, 
however,  the  plan  which  I  had  proposed  to  myself,  and  which 
I  have  adopted  with  success  in  a  few  preliminary  trials,  differs 
essentially  from  the  arrangement  of  prismatic  apparatus  re- 
cently introduced  by  Mr.  Sorby,  a  short  account  of  my 
method  of  observing  may  not  be  without  interest  to  the 
Microscopical  Society. 

Microscopical  science  can  scarcely  hope  for  the  same  help 
from  prismatic  analysis  which  astronomy  and  chemistry  have 
recently  received,  because  the  o\qectb  of  investigation  by  the 
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microaoopc  arc  not  Belf-himinoua,  m  are  the  stars  and  tei^ ; 
res  trial  tlames.  Tlie  microscojiist  can  hope  to  profit  bj  the 
ixse  of  the  prism  in  the  case  alone  of  those  substances  which  * 
modify  by  a  special  absorption  the  light  by  which  they  are 
rendered  visible^  either  during  transmission  or  reflection.  The 
discoveries,  however,  of  Professor  Stokes  in  connection  with 
the  peculiar  optical  characters  of  blood  and  chlorophyll  show 
that  even  this  restricted  field  of  iuvestigation  m  one  of  con- 
siderable promise. 

By  means  of  the  apparatus  described  below,  the  spectrum 
of  any  part  of  a  microscopic  object  can  be  examined  apart, 
and  also  can  be  compared  with  the  spectra  of  the  adjoining  < 
portions  of  the  object. 

In  this  manner  the  spectrum  of  a  single  blood -disc,  or  the 
spectrum  of  the  contents  of  a  dingle  cdli  can  he  observed,  and 
any  changes  m  living  tissues  which  cause  a  modilieatioa  of 
the  spectrum  can  be  watched  and  investigated. 

Possibly  microscopical  physiology'  may  receive  some  aid 
from  this  way  of  using  the  prism^  since  the  deepest  object* 
glaseeSi  even  the  ^  and  -^j,  may  be  employed* 

This  method  of  prismatic  observation  is  equally  suited  to 
an  examination  of  the  light  reflected  from  diO'eretit  jiarts  of 
an  opaque  object. 

Essentially  the  plan  consists  in  arranging  the  slit  of  an 
ordinary  spectrum  apparatus  in  the  place  of  the  eye* piece  of 
the  microscoiie* 


The  upeetnim  apjianittta  may  be  of  any  form,  may  Ihj  s«p- 
|jorted  cm  a  8e|Murate  stand,  or  be  made  la  (arm  part  of  tb^ 
microioope. 


HalLj  on  Paruffin  Oih, 
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Behind  the  object-glass,  at  a  dietance  of  three  or  four 
iuches^  aa  adjustable  slit  (a)  h  placed ;  the  object-glass  is  fo- 
cus&ed  upon  the  object  on  the  stage  eo  that  its  magnified  Image 
falls  preciady  upoo  the  slit.  The  opening  of  the  slit,  which 
may  he  from  ^r^th  to  t.'.  ,,th  of  an  inch^  allows  tlic  H^ht  of  a 
small  part  only  of  this  image  to  pass  on  to  the  prisms.  If 
desired  J  this  part  of  the  object  may  be  further  reduced  by 
shortening  the  length  of  the  slit.  It  is  obvious  tliat,  by  the 
usual  stage  adjustments,  any  portion  of  the  object  can  be 
made  to  fall  withiu  the  jaws  of  the  slit  and  to  form  a  sepa- 
rate spectrum*     (See  diagram.) 

Behind  the  slit^  at  its  own  focal  distance,  is  placed  an 
ichromatic  lens  (^).  The  pencils  emerge  parallelj  and  then  pass 
through  one  or  more  prisms  {c) ,  The  pencils  are  then  received 
by  a  small  aehromatie  telescope  (d)^  with  which  the  spectrum 
is  viewed* 

The  eye-piece  of  this  telescope  is  adjusted  so  that  the  lines 
of  Fraunhofer  in  solar  lights  or  the  sodium  line  in  an  artificial 
light  from  a  source  containing  sodium,  are  well  defined. 
The  object-glass  of  the  microscope  is  then  to  be  moved 
towards  or  from  the  object  on  the  stage  until  the  longitu* 
dinal  lines  and  bars  of  different  intensity,  due  to  the  darker 
and  lighter  parts  of  the  object,  are  sharply  defined  in  the 
little  telescope  at  the  same  time  as  the  lines  of  Fraunhofer 
or  the  double  line  of  sodium. 


PARArtiN  Oils  !  MeiV  belative  Vax.pi  to  the  Microscopist, 
By  W.  H.  Hall. 

(Read. May  lOth^  1865,) 

{Abstract,) 

TuE  author  commenced  by  stating^  that  in  order  to  test 
the  relative  value  of  certain  condenscrSj  he  was  desirous  of 
trying  their  powers  by  a  good  and  similar  lights  and  was  thus 
induced  to  compare  the  purity  and  relative  value  to  the  mi* 
eroscopical  observer  of  the  three  paraffin  oilsj  known  as 
"Young's  Paraffin/^  *'  Price^s  Bdmoutinej"  and  a  ^^ Diamond 
Crystal  Oil  from  America/*  as  being  always  easily  obtainable 
from  any  respectable  dealer  in  these  oils.  The  table  an- 
nexed gives  the  result  of  tivo  seties  of  experiments^  made  with 
thre«"  lumps  of  similar  con>«t ruction,  with  flat  wicks  cut  from 
the  iiiime  piece  of  eottou,  and  with  an  equal  quantity  of  oil  in 
each  lamp.     The  first  GXperiment  was  made  by  placing  the 


88 


Hall,  on  Pwraffin  Oiti, 


lamp  before  a  concave  reflector,  and  tlie  light  being  then 
passed  through  a  narrow  slit  in  a  sheet  of  cardboard,  in  firont ' 
of  which  was  a  prism,  the  prismatic  ray  was  received  on  a 
sheet  of  white  paper,  and  the  purity  and  breadth  of  colour 
between  the  red  and  blue  rays  noted  as  shown  in  the  table. 
The  second  was  by  removing  the  lamp  from  the  microscope  : 
after  a  bee's  tongue  and  a  micrometer  were  brought  intci  - 
focns  with  a  one-fourth  objective  and  a  B  eye*pieee,  and  mea^ 
suring  the  distance  when  it  became  impossible  to  count  the 
rings  of  the  first,  or  the  lines  of  the  second.  The  remaining 
lines  of  the  table  give  the  length  of  carbonized  wick  after 
each  period  of  burning,  the  quantity  of  oil  consumed  in  each 
trial,  the  temperature  of  the  room,  the  specific  gravity  of  each 
sample  of  oil,  and  the  temperature  at  which  it  permanently 
ignited  on  water,  the  total  result  showing  that  "  Young^s 
FaraflSn^'  is  the  best  material  for  a  microseopicai  latnp  of  the 
three  oik  examined. 


Character  nf  light  witlil 
prism^  and  width  of  I 
baud  between  the  red  ( 
and  blue  .,,*.„.  J 

Pistance  at  wkidi  ai  > 
microscopical  object  I  , 
became  indiatiDCt  bjT  f 
direct  light  ,.„J 

Bee's  tCMigue  ...,.,..., 

Micrometer  1000  inch, 

Carboai£ed(black}lengih  1 
of  wiok,., ,,,..  f 

QtiJitititjr  ooasunied . . . . 

Tem^mture  of  room  . 

Specific  Rtatitj  (h^dro*  ] 
n>cicr  graduated  for  r 
m) J 

Temperature  of  pcrma- 1 
neat  ignitioa  on  wiit<(r  J  , 
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TRANSACTIONS. 


On  the  Anatomy  of  the  Oenebative   Organs  in  certain 

PULMOOASTEROPODA.       Bv    AlPRED    SaNDERS^    M.R.C.S., 

F.L.S.,  &c. 

(Read  June  14, 1865.) 

The  phenomenon  of  dicbogamism  displayed  by  the  Pulmo- 
gasteropoda  and  their  allies  has  engaged  the  attention  of 
anatomists  since  their  science  has  been  cultivated.  The  subject 
is  old,  but  I  think  its  interest  is  even  now  by  no  means  ex- 
hausted. The  physiological  import  of  the  different  glands 
which  make  up  the  complicated  dichogamic  apparatus  of 
these  animals  has  received  various  and  contradictory  inter- 
pretations. It  was  the  gland  situated  in  relation  to  the  last 
lobe  of  the  liver  which  was  the  subject  of  greatest  dispute 
among  the  earlier  writers ;  one  party,  observing  only  the  ova, 
and  neglecting  or  misinterpreting  the  zoosperms,  maintained 
its  ovarian  character;  others,  denying  the  existence  of 
the  former  and  paying  attention  only  to  the  latter,  were 
equally  strenuous  in  maintaining  its  testicular  character. 
These  authors,  thus  committed  to  a  one>sided  view  of  the 
functions  of  this  gland,  were  thrown  on  their  resources  to  find 
another  which  would  answer  the  purpose  of  a  testis  or  ovary, 
as  the  case  might  be. 

Although  Swammerdam,***"  in  describing  the  anatomy  of 
one  species  of  snail,  calls  the  gland  in  question  the  ovary, 
in  another  species  he  assigns  that  character  to  the  albu- 
meniparous  gland,  while  in  both  he  sought  the  testis  in 
the  multifid  vesicles.  Cuvierf  also  described  this  gland  as 
the  ovary,  and  referred  to  the  albumeniparous  gland  and 
prostate  as  together  forming  the  testis.  G.  R.  Treviranus,t 
on  the  contrary,  held  just  the  opposite  opinion,  considering 
the  former  to  be  the  testis,  and  the  albumeniparous  gland  to 

*  'Buch  dcr  Natur/  trans,  by  Thomas  Fllojd,  1768. 
j-  *  Anuales  du  Museum,'  vol.  vii,  1806. 
X  *  Tiedemaun  und  Trevironus'  Zeit.  fiir  Phjftiologie/  i,  1824. 
VOL.  XIII.  • 
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be  the  ovary  i  this  oiiiuiou  was  followed  by  Brandt  and^ 
Ratzeburgj*  whci  could  find  no  tmoe  of  ova  cveti  under  the 
microscope;  also  by  Pr^vost^f  VerlorenjJ  and  Paasch,§  Of 
those  who  adopted  the  opiniou  of  Cuvier  more  or  less  com- 
pletely, C.  Q.  Cams  I|  was  the  most  conspieuoyaf  he  con* 
sidcrcd  the  sioosperras  which  he  saw  in  the  foIUelea  of  the 
dichogamic  gland  to  be  the  muacular  fibres  of  their  wallsj  and 
those  which  he  found  iu  the  duct  to  be  strongly  developed  cilia. 
Van  Benedenll  followed  Cuvier  and  Cams;  Pappenheim  and 
Bertlielin  **  attempted  to  prove  the  same  thing.  Rud.  Wagner 
at  first  believed  the  gland  in  question  to  be  the  testis,  ft  but 
was  converted  to  the  opposite  view  by  a  letter  from  Cariis,|| 
but  then  he  was  considerably  puzzled  as  to  whence  could 
have  eome  the  ^oosperms  which  he  saw  abounding  in  it,  and 
whicli  had  before  induced  him  to  consider  it  as  a  testis.  The 
first  writer  who  maintained  the  double  character  of  the  frh^nd 
was  C.  Vogtj  in  a  paper  on  the  anatomy  of  Anctjl' 

iilis ;^^   Stein II II  confiraied  his  statement  by  invc-..^ l^ 

into  the  structure  of  the  apparatus  in  Limnaus  and  Pbnorbis« 
Heinrich  Meckebltf  in  au  elaborate  paper,  describes  each 
follicle  of  the  gland  as  possessing  two  membranes^  one  in- 
vaginated  in  the  other,  the  inner  producing  zoos  perms,  and 
the  ova  being  produced  between  the  two ;  the  same  arranf^c* 
meat  oceursj  according  to  him,  in  the  ducts  also.  V.  Sic- 
bold***  entirely  adopted  this  description;  Semper, fft 
Gegenbaur4tt  and  Moqnin-Tandonj§§§  while  conceding  a 
double  function  to  the  gland ^  denied  the  existence  of  the 
second  membrane.  The  latest  writer  on  the  subject  that 
I  knowof^  Dr.  Lawsonjl|||[|  has  attempted  partially  '  *i 

to  the  interpretation  of  Cuvier^  inasmuch  as  he  eoii- :  c 

prostate  to  be  the  testis. 

The  fact  of  so  many  enunent  writers  taking  such  opposite 
and  contradictory  views  of  the  same  apparatus  showv  the 
obscurity  of  the  subject.  The  object  of  this  paper  vi  to  endea- 
vour to  clear  up  the  matter,  as  far  as  possible;  by  deoaonitimi* 

•  *Medi£iniscl»  Zoolfij?i>/  1*^27. 

^^  'Mem.  8o^j,  Php  q/v,  mi 

::  •RwjwTfsmHd  Qi!  1837. 

1*3'  T  •  Ann.  fkl  l^^i*  t,  USa. 

•'c.  tt  •  ■  ' 
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ig  tlie  aettial  dcvela|>meat  atid  course  of  exit  of  the  loospcrms 

in  t!ie  order  Pulraogaatei'opoda ;  for  thk  purpose  it  is  iiccea- 

ary  to  give  a  short  sketch  of  the  anatomy  of  two  or  three 

^ecies  taken  from  two  different  families  in  the  order;  I  have 

selected  F.  cornem^  L.  siagnalis^  and  H,  asperm^  aa  being 

II      dieti active  species  and  also  very  common. 

Fig.  1,  PI*  VII. — The  dichogamic  gland  in  P.  comeus  occu- 

'      pies  the  first  whorl  of  the  shell ;  it  is  not  imbedded  in  the  liverj 

as  is  the  case  in  //.  a»persa  and  i,  stapmHSf  but  simply  overlaps 

^^  by  its  anterior  extremity;  it  is  covered  by  an  extemion  of 

^^uie  mantle,  which  forms  a  muscular  envelope,  separating  it 

Hpom  the  internal  surface  of  the  shell.     The  gland  is  formed 

^Wby  an  immense  number  of  elongated  bUnd  sacSj  which  are 

closely  packed  together;  the  walls  of  the  sacs  are  composed 

of  a  fine  membrane,  lined  by  a  ciliated  epithelium ;  they  all 

I     open  into  a  longitudinal  ductj  which  runs  along  the  concave 

^■lurftice  of  the  gland  from  one  end  to  the  other.    The  ciecal  cx- 

^■i^emitiea  arc  filled  with  ova ;  the  riper  ones  are  of  a  yeOowish 

^Bolour;    this,  with  the  orange-coloured  debris  wliich  also 

P^bounds  in  this  part  of  the  sac^  gives  a  yellowish  spotted 

appearance  to  the  outside  of  the  gland.     In  the  development 

Erf  the  ovum  the  germinal  vesicle  and  spot  are  first  found  free, 

yolk   being   developed  afterwards^    the  smallest  ovum 

rhich  was  found  that  had  acquired  a  yolk  measured  *0011", 

m  germinal  vesicle  of  the  same  measured  ^0005"^  and  the 

""'  *t>003''»     The  fact  of  the  germinal  vesicle  being  first 

fied,  and  aftei^ards  developing  a  yolk  around  itself,  agrees 

rith  what  is  found  by  other  observers  in  other  classes  of 

amis.     The  remaining  portion  of  the  sac  towards  its 

Iklh  is  occupied  by  spemi-celk  and  zoosperms  in  various 

of  growth.    The  sperm-celk,  on  being  examined  under 

aicroacope  with  the  simple  addition  of  the  fluids  of  the 

dmal,  appear  as  clusters  of  ccUs,  with  finely  granular  con* 

the  individual  cells  varying  lu  size  from  "0003"  to 

}W\    1  was  totally  unable  to  find  any  cell- wall  enveloping 

clusters,  such  as  would  be  found  if  they  were  developed 

i-om  a  parent  cell,  as  is  described  by  some  writers.     On  the 

addition  of  dilute  acetic  acid  a  nucleus  is  to  be  observed 

0€cup\ing  nearly  the  whole  of  the  cell  in  the  smaller  onesj 

^ut  in  the  hirger  ones  being  more  restricted  in  its  position; 

Ihis  nucleus  is  composed  of  coarse  granules,  but  aoes  not 

appear  to  be  separated  from  the  rest  of  the  cell  contents  by 

di!=itinct  paiN'         'Ut,  on  the  contrary,  the  coarser  gra- 

of  the  nut  I  aually  merge  into  the  finer  grau ides 

of  the  rem  Binder  ui  the  cell.      The  course  of  the  develop- 
lent  of  tlve  ^oosperms  from  these  eells  appears  to  be  at 
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foUowft : — The  smaller  ones  gradually  inerease  in  size ;  as  tliey 
grow  larger  tbey  begin  to  elongate,  the  granules  of  the 
nucleus  becoming  more  and  more  concentrateil  and  com- 
pressed  together,  until  they  fehow  only  as  a  dark  sipot ;  as 
the  cell  elongates  the  uuclens  also  elongates  and  ultimatdy 
forms  the  caput  of  the  ^oosperm;  the  remainiug  portion 
becomes  thinner  and  longer  until  at  last  the  two  opposite 
walb  coalesce  and  form  the  fine  thread-like  tail ;  thns  each 
single  zoosperna  is  formed  by  the  direct  transformation  of 
each  single  cell*  As  the  cells  occur  in  clusters ^  so  the  Toung 
zoosperms  at  first  occur  in  bundles,  but  they  soon  break 
away  from  each  other,  and  are  then  ready  for  the  performance 
of  their  proper  function. 

The  duct  immediately  after  quitting  the  gland  becomes 
greatly  enlarged  and  studded  over  thickly  with  little  cteca, 
which  give  it  a  villous  appearance ;  it  is  situated  in  a  depres- 
sion in  the  liver,  and,  gradually  becoming  atteauuted,  it  enters 
the  enlarged  extremity  of  the  oviduct;  the  cieca  and  the  duct 
are  strongly  ciliated,  the  direction  of  the  eurreiat  being  to- 
wards the  gland ;  during  life  the  duct  underwent  peristaltic 
motions  like  the  small  intestines. 

The  al  bum  en  i  parous  gland  is  situated  to  the  left  of  tlio 
gizzard;  it  is  of  a  bluntly  conical  form  and  of  a  pink  colour; 
it  pours  its  accretion  into  a  duct  which  ruus  througli  its 
centre,  and  terminates  in  the  enlarged  extremity  of  the  ovi- 
duct, close  by  the  entrance  of  the  duct  of  the  dichogamic 
gland. 

The  oviduct  commences  by  an  enlarged  extremity;  for  y./^ 
of  its  length  it  is  so  intimately  united  to  the  vas  deferens  aa  to 
req u  1  re  rather  d elicate  dissection  to  separate  t h em ,  a t i . '  t 

not  for  the  difference  in  colour^  they  would  give  the 
zt  first  sight,  the  idea  that  they  were  one  and  the  same  « 
the  walls  then  acquire  greater  thickness,  and  become  ^i  u, 
transparent^  containing    large  gelatinous  cells;    this 
ftppears  to  secrete  the  cement  by  which  the  egg»  are    '^ 
to  atonea  after  they  are  hatched ;  soon  after  this  t ; 
portion  the  oviduct  contracts  in  ^^ 
externally  in  front  of  the  opening  ci 

of  the   body ;    inimedintely   before  it«   ejttemiii  openiog 
fecci%'es  the  duct  of  the  spermatheca. 

The  vas  deferens  commences  m  a  separate  duct  at  the  eu« 
larged   head  of  the  oviduct;    tV      -       --       i.-i   .     ._     :. 
secretion  into  it  at  -^J'  from  its  ' 
is  n  cr 

ther;  '  ; 

into  a  widened  part  of  tlie  %*as  dctercnfv  win 


part 
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nsciilar  parietes,  and,  nfter  passing  for  a  short  distance 
Jarough  the  parietes  of  the  body,  terminates  in  tUo  peniSi 
■^hc  penis  conisists  of  an  external  ba^,  which  forms  a  sort  of 
rcpucCp  which  containi  a  Bolid  rod* like  prolongation  of  the 
as  rif*ferens ;  this  body,  which  recalls  by  its  situation  the  glans 
cui»,  is  grooved  on  one  side  and  attached  to  the  prepuee  by 
the  other,  and  terminates  by  two  projecting  lips;  at  the  base 
of  the  groove  is  the  opening  of  the  vas  deferens,  surrounded 
by  a  projecting  margin ;  the  prepuce  is  attached  to  the  walls 
of  the  body  by  two  retractor  muscle s,  and  opens  externally 
just  behind  tiie  left  tentacle- 
Fig,  2, — In  Limn^us  siagnuUs  the  dichogamic  gland,  con- 
trary to  what  takes  place  iu  P.  cornetis,  is  imbedded  in  that 
lobe  of  the  liver  which  occupies  the  first  whorl  of  the  shell; 
the  cafca  are  irlobular,  and  arc  arranged  on  the   excretory 

Ednct  like  a  bunch  of  grapes,  Tlie  ova  and  sperni*cells  occupy 
Ihe  stinje  position  towaj-ds  each  other  as  in  P,  comeus ;  the 
pva  are  of  the  same  yellowish  colour,  and  it  would  be  impos- 
^ble  to  distingaish  the  sperm- cells  of  L,  siugnaliif  from  those 
of  P>  cornem;  the  course  of  deveiopTnent  is  the  same  in 
both  species ;  the  duct  has  the  same  kind  of  enlargement  In 
its  course  as  that  of  P.  cmimtSi  but  it  is  not  so  large  QOr  are 
the  ca}ca  upon  it  so  long,  it  also  tapers  more  gradually  to  it& 
ler  mi  nation  in  the  oviduct*  The  al  bu m en i parous  gland  lies 
close  to  the  gizzard,  and  is  directed  transversely  across  the 
body.  The  oviduct  is  more  easily  separated  from  the  vas 
deferens  in  tliis  species  tlian  in  P.  CQrnaiis;  attached  to  it  are 
two  separate  gland-Uke  bodies,  ivhose  structure  very  much 
semhlei!  that  of  the  thickened  part  of  the  oviduct  of  7^ 
tontrftSi  and  whose  functions  jippear  to  be  the  same*  Just  be* 
fore  the  oviduct  terminates  iu  front  of  the  opening  to  the 
Jung  it  receives  the  duct  of  the  sperm athccAi  which  in  this 
"  pecies  is  a  globular  sac. 

The  vas  deferens,  on  quitting  the  oviduct,  has  partly  urns* 

cular  and  partly  glandular  walls^  the  muscular  fibres  forming 

retieulum,  betwee^n  the  meshes  of  which  are  situated  minute 

I  and -eel  Is ;    the    duct    speedily    becomes    enlargt'd    into   a 

form  sacj  after  which  it  loses  its  glandular  charaeter,  and 

mes  wholly  muscular*     I   presume  that  the  glandular 

alls  and  pynform   sac  secrete  a  fluid  analogous  to  that 

eereted  by  the  prostate  in  the  P.  corntmt  as  the  Limnseus 

ossessics  no  distinct  organ  that  ausw  ers  to  that  glaud ;  the 

Sas  deferens,  after  beeoniing  museular,  passes  through  the 

aiietes  of  the  body  for  a  short  distance,  rind  terniinates  in 

the  penis;  this  is  i^haped  like  the  italic  letters.     The  vas 

'eferena  opens  into  its  posterior  extremity  on  a  small  papilla, 
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from  which  two  triangular  projections  run  down  to  the 
orifice,  which  is  situated  on  the  ii^ht  side  of  the  animal,  and 
opens  just  hehind  the  right  tentacle. 

Fig.  3, — In  Helix  aspersa  the  dichogamic  gland  con^»t«  of 
elongated  c^ca^  like  P,  carneus,  and  is  imheddcd  in  the  liver, 
like  X*  sittgnalis.  The  caeca  are  arranged,  two  or  Hircte 
together,  on  the  termination  of  a  branchlet  of  the  duct.  Tlie 
contents  arc  arranged  precisely  as  in  the  former  species,  tlic 
ova  occupying  the  ciecal  extremities^  and  the  sperm-cells  nnd 
immature  zoosperins  occupying  the  remainder  of  each  ciccum* 
The  course  of  development  of  the  zoospcrm^  is  precisely 
fiimilar  in  this  as  in  the  other  two  speciesj  and  could  be  dc- 
ficriljcd  in  the  very  same  words. 

The  branchlets  from  the  diflereiit  groups  of  cjeca  having 
uuitod  togetlicr  and  formed  a  common  duct,  the  latter  leaver 
the  glandj  and  becomes  convoluted  in  regular  folds.  After  a 
short  course  it  readies  the  alhumeniparous  gland,  where  it 
undergoes  a  reflexion  of  its  course  backwards  in  the  sub* 
stance  of  that  gland ;  then  it  turns  forwards  again,  and  opcii« 
by  a  small  orifice  into  the  commencement  of  tli'  '  : ,  H, 
Meckel*  describes  a  aecotid  duct,  which  lie  fei^  ^  the 

oviduct,  but  which  Semper f  suggests  is  a  neri^e.  The  latter 
is  correct,  for  not  only  is  the  quasi  Auci  like  the  largo  ncrre* 
in  structure,  but  it  can  be  traced  to  a  branch  of  the  stili^ 
oesopbageal  ganglion^  which  accompanies  the  nv-  '- 
inner  side  as  far  as  its  junction  with  the  all' 
gland,  and  there  di  '  Krtwo  branches — ^onc^  lu 
oeath  the  oviduct  -■  inatlieca,  goes  to  supplv 

and  gland  of  viscosity;  the  other  aecompiuiies  tfie 
the  dichogamie  gland,  on  which  it  is  distributed. 

The  alburaeniparous  gland  is  a  large  »ickle.»hapcd  gland^ 
having  externally  an  obsciu'cly  lobnlated  ; 
situated  on  thv^  right  side,  with  its  conrfi\ii 
enlargement  of  the  guUet,  and  being  t 
its  left   side  by  the  liver.      It  cunasisst 
ocUs^  which  pour  their  conteutii  into  a  ceii 
again  empties  into  the  oviduct;  this  is  a  Lu^v  *> 
mnch  puckered,  and  apparently  shortened  by  the 
which  occupie*!  its  inti         '        ' 
situated  on  its  floor, 
» longitudinal  flap^  which  dividca  fcho 
OUiab. 
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prostate  in  F.  comem^  the  follicles,  instead  of  being  massed 
into  a  compact  glaiid,  as  in  the  Utter^  being  spread  out  aad 
separated  over  a  large  surface;  a  branch  artery  runs  up 
through  the  midst  of  these  follicles,  which,  on  a  transverse 
section,  miglit  be  taken  for  a  duct.  The  follicles  contain 
large  cells,  which  are  full  of  bright  granules,  and  liaviug  at 
one  end  a  circidar  nucleus ;  tbej  measure  about  *0030''  long* 
The  two  duets  at  the  anterior  termination  of  the  oviduct 
separate  from  each  other,  the  section  into  which  the  pros- 
tate poui*s  its  secretion  leading  directly  into  the  free  part  of 
the  vas  deferens,  which  goes  to  j  oin  the  penis j  its  point  of 
entrance  into  that  organ  forming  a  line  of  partition  between 
it  and  the  fiagcUum,  The  oviduct  soon  opens  into  the 
side  of  the  duet  of  the  spcrmatbcca  by  a  nipple-like  projec- 
tioo ;  which  from  this  point  to  its  entrance  into  the  vestibule 
may  be  called  the  vagina ;  it  receives  the  ducts  of  the  two 
multifid  vesicles  just  before  its  tenninatiou. 

The  spermatheca  is  a  globular  sac^  situated  close  to  the 
anterior  extremity  of  the  albumen iparous  gland,  beneath  the 
pericardium  i  it  has  a  tolerably  long  duct^  which,  just  before 
it  becomes  the  vagina,  has  attached  to  it  a  diverticulum, 
much  longer  and  larger  than  itself;  which  is  attached  by  con- 
nective tissue  to  the  oviduct^  and  terminates  close  to  iti 
commencement,  and  was  dcseribed  by  Swammerdam  as  open- 
ing iuto  iti  During  copulation  the  penis  projects  into  the 
duct  of  the  spermatheca^  nearly  as  far  as  the  enti'anee  of  the 
diverticulum  ■  immediately  after  copnlatiou  the  spermatheca- 
duct  and  its  diverticulum  are  found  to  be  fnll  of  mature 
zooaperms  i  generally  there  is  a  sort  of  spermatophore,  first 
descrihedj  1  believe,  by  Carus ;  it  is  a  long  horny  ribbon, 
longitudinally  rolled  together,  tapering  at  each  end,  swollen 
in  the  middlcj  and  there  containing  a  mass  of  zoosperms; 
this  appears  to  get  into  the  apennathecaj  and  then  to  he 
broken  up. 

The  dart*sac  has  thick  muscular  walls,  which  consist  of 
transverse  and  longitudinal  fibres,  the  former  being  princi- 
pally internal,  the  latter  external ;  the  dart  is  four-cornered, 
and  appear*  to  be  secreted  from  a  papilla  at  the  bottom  of 
the  sac*  Thest^  darts  are  occasionally  to  be  found  buried 
amemg  tlic  viscera ;  for  instance,  I  have  found  two  darts 
close  to  the  albumeniparous  gland  in  one  case ;  iu  another, 
one  dart  was  found  in  the  interior  of  the  duct  of  the  sperina- 
thcca.     Tl^r    '  jcUR  into  tlie  vcstiljuh:  to  the  right  of 

the  entraii'  ma,  the  o|vcni!i^  Ik-iu*;  guarded  by  a 

nii»ed  niar^tu.  tlju  \sall9  of  the  vestibule  are  btudded  ivith 
spit-uh'S  of  earljouate  of  lime;  it  opens  cxtemallyj  close  to 
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the  right  tentacle.     During  copulation  it  is  everted,  so  as 
to  bring  the  opeuing  of  the  vagina  close  to  the  orifice. 

The  penis  is  composed  of  two  parts^  the  ftagcUum  and  the 
penis  proper*  One  is  at  a  loss  to  discover  of  what  pnrticiilnrj 
use  the  flagenum  is,  aa  it  is  not  everted  during  eoitionJ 
and  does  not  appear  to  he  f2;landulnr ;  but  it  must  be  sup|>osefl 
to  have  some  use  in  the  economy  of  these  auitnals.  as  theyl 
are  at  present  victors  in  the  *' struggle  for  life/^  and  are 
therefore  not  very  likely  to  be  found  weighted  by  any  super- 
fluous organs. 

From  the  entrance  of  the  vas  deferens  into  the  penis  there 
ruQ  four  folds  of  mucous  membrane,  which  terminate  in  a 
sort  of  glans,  which  is  contained  in  a  loose  mnscukr  bng— 
the  prepuce;  this  opens  into  the  re&tibule,  close  to  its  ex- 
ternal orifice,  barings  passed  beneath  the  rctraetor  muscle  of 
the  right  tentacle.  This  arransjemetit  appears  to  bear  some 
distant  relation  to  what  occurs  in  P,  torn  tits,  for  a  very  littlo 
more  would  scparnte  tiie  male  opening  from  that  f»f  the 
female;  and  the  penis  pasainj^  beneath  the  retnjctor  munclfl 
represents  faintly  Uic  vas  defei-ens  of  the  Planorbis  passing 
throngl)  the  w^alls  of  the  body* 

The  facts  which  I  have  thus  endeavoured  to  describe  not 
only  confirra  the  opinion  of  those  writers  who,  notwithstand- 
ing the  improbability  of  the  idea^vet  persisted  in  maintaining 
that  one  and  the  same  gland,  at  the  same  period  of  time^  se- 
cretrd  both  zoos  perms  and  ova,  but  also  show  thnt  the  former 
— in  these  Iiivertebrataj  at  least — are  developt^l  in  a  contniry  i 
manner  to  that  which  takes  place  in  MammaJia,  in  the  latier 
being  foroied  in  the  interior  of  cells,  the  **  vesicles  of  crolu* 
tioii;"  in  the  former  being  those  vt^ieks  of  evolution  them- 
selves, simply  altered  in  iihape  and  attenuated.  I  may  atld 
that  I  cannot  confirm  the  statement  of  II.  Meckel,  that  each, 
follicle  is  donblci  and  that  there  i«  a  double  duct*  Tho^ 
structure  which  he  supposed  to  be  a  duct  turns  ont  to  be  a 
nerve,  and  the  follicles  of  the  dichogamie  glaml  have  always 
appeared  to  me  to  be  single,  the  various  contents  not  being 
separated  from  each  other  by  any  membrane,  however  thin* 

In  cauclu»ion»   I   wi^h  to  explain  that  1  have?  adopted  the 
term  '*  dic]HJS3:?in»ic**  in  this  paper  i' 
gr^tion  I  jbnnd  in  O,  II.  Lt^wcj^'w  *  Li. 
he  points   out  the  absurdity  of  denonn 
word  the  abnormal  hermaphroditi-ni  f.f  :  ..  ;,.  _ 

and  the  nornml  occurrence  of  Ij  ^  in  the 

imtanee.     He  coined  the  nboTc  wi>ra^  wuku  I  havcwccgm- 
ingly  adopted. 
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Descriptions  o/New  and  Rare  Diatoms.     Series  XVII. 
By  R.  K.  Greville,  LL.D.,  F.R.S.E.,  &c. 

(Communicated  F.  C.  S.  Roper,  F.L.S.,  &c.) 
(Read  June  14, 1865.) 

Plates  VIII  &  IX. 

Cladogramma. 

Frustules  simple,  disciform;  lateral  valves  convex,  marked 
with  radiating,  irregularly  forked  lines;  connecting  zone 
ring-like. 

I  am  not  aware  that  Ehrenberg  has  anywhere  defined  this 
genus,  which  is  only  known  by  the  figure  he  has  given  of  his 
Cladogramma  Caltfornicum  (' Microgeologie,'  pi.  33,  13, 
f.  1**).  Ralfs,  in  introducing  it  into  his  arrangement,  in 
Pritchard's  ^  History  of  Infusoria'  (1861),  gives  a  copy  of  the 
figure  above  referred  to,  but  also  adds,  "  The  characters  of 
this  genus  are  unknown  to  us."  Under  these  circumstances, 
I  have,  in  adopting  Ehrenberg's  name,  ventured  to  supply  a 
generic  character. 

Cladogramma  conicum,  n.  sp.,  Grev. — Lateral  valves  coni- 
cal, with  numerous,  nearly  straight,  forked,  or  simple  lines. 
Diameter  -0017''.     (Figs.  1  and  2.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 
municated by  C.  Johnson,  Esq  ;  rare. 

It  is  quite  possible  that  the  present  diatom  may  differ  from 
Ehrenberg's  undefined  genus,  of  which  only  the  hemispheri- 
cal valve  has  been  discovered.  Mr.  Kitton  obtained  a  single 
specimen,  which  was  unfortunately  lost  in  its  transit  through 
the  post-office,  and  with  it  the  opportunity  of  determining 
the  question.  His  sketch,  now  before  me,  is  precisely  simi- 
lar to  Ehrenberg's  figure,  showing  about  four  lines  radiating 
from  the  centre,  which  divide  and  subdivide  into  diverging 
branches,  about  half  way  between  the  centre  and  margin. 
In  the  present  species  the  valve  is  distinctly  conical,  and  the 
lines  radiate  rather  closely  from  the  very  centre,  dividing  in 
a  straight  manner  somewhat  irregularly,  with  occasional  in- 
dependent lines,  to  fill  up  the  spaces,  so  that  at  the  margin 
all  the  lines  are  nearly  equidistant.  The  connecting  zone  ap- 
pears to  be  slightly  vertically  rugose. 

Thaumatonema. 
Thaumatonema?   costaium,  n.  sp.,  Chrev. — ^Minute;    diio 
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with  minute  radiating  puncta,  aiid  8  rib4ike  lines ;  eentro  i 
smooth  nodulcj  giving  off  2  simple,  diverging,  cylindrical,' 
flatly  capitate  processes.     Diameter  *0020"*     (Fig.  3,) 

Hal^,  Barbadocs  deposit,  Cambridge  estate ;  in  ftUdes  com- 
municated  by  C.  Johnsonj  E&q, ;  very  rare. 

I  venture  to  place  thi^  little  diatom  in  the  genus  Thauma* 
tonema  because  the  only  material  dift\?rcnce  seems  to  lie  iu 
the  absence  of  the  little  stalk  which  Buj>|>orts  the  diverging 
processes.  They  seem,  in  the  present  instance,  to  itpritig  nt ' 
once  from  a  smooth,  promiuentj  central  nodukj  but  the 
flat  dilated  apices  arc  so  similar  to  those  in  the  genus  above 
mentioued  that  they  may  l>e  regarded  with  some  confidence 
as  articulating  surfaces.  Speeifically,  the  radiating  ribs  con- 
stitute an  excellent  character. 


DiCMDIA, 

Dlcladnr  ?  Tohimin^   n,  sp.,  Grev, — Large ;    ralves  orate-* 
conical,  beset  with  scattered  minute  spines,  both  tcrminatiog  ^ 
in  a  single  strong  horn.      Diameter   "0020".     Length,  in* 
eluding  the  horns,  ■0055",     (Fig,  U.) 

Huh.  Barbadocs  deposit,  Cambridge  estate ;  in  slides  cora- 
nmnicatcd  by  C  Johnsou_^  Esq. ;  extremely  rare* 

Both  valves  are  furnished  with  strong  liorn!«,  as  in  the 
dialom  1  have  called  Dlchid'm  Barbadennh  t  but  in  the  present 
instance  they  arc  undi\ided*  One  of  the  valves  is  somen  hat 
larger  than  the  other,  and  both  arc  sparingly  and  irregularly 
covered  with  minute  spines,  a  few  of  which  arc  found  even 
ou  the  horns. 


STictoniftcuft. 

sp.,  Grev. — Large;  radiat- 
ing; ,  miN,  reachiug  nearly  to  the 
centre,  with  5 — f%  transverse  rows  of  minute  piineta  at  the 
base,  followed  by  a  single  row  of  pi*cudo-jiOi'e* ;  centre  oceu* 
pied  by  two  circles  of  granules,  and  a  minute  eluater  at  tlic 
uinbilicnn.     Db            n050''. 

Hfth.   Montr  it;  L,  IS  V.^q. 

.  wdl  di 
ein  =1  rlir  ir 

tniuutc  pnncta.    The  very  t 
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LiBADlSCUS. 

Liradiscus  eUipticus,  n.  sp.,  Grev. — Disc  elliptical,  oval,  or 
oblong,  with  the  ends  subacute;  sinuate  reticulation  very 
small.     Length  of  disc  about  -0030".     (Fig.  6.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

Very  similar  to  L.  ovalis,  only  with  the  ends  always  more 
or  less  acute,  and  the  reticulation  comparatively  minute. 

ASTEROLAMPRA. 

Asterolatnpra  eximia,  n.  sp.,  Grev. — Large ;  segments  nu- 
merous, more  than  one  third  of  the  radius  in  length,  quad- 
rately  cellulate,  their  inner  margin  very  convex,  and  com- 
posed of  elongated  cellules;  umbilicus  irregularly  cellulate. 
Diameter  -OOGO".     (Fig.  10.) 

Hab,  Barbadoes  deposit,  Cambridge  estate ;  L.  Hardman, 
Esq. 

A  most  beautiful  species,  quite  distinct  from  those  pre- 
viously described.  The  umbilicus  is  loosely  and  irregularly 
cellulate,  and  gives  off,  in  the  specimen  before  me,  22  umbi- 
lical lines.  The  segments  are  remarkable  for  the  arched 
outline  of  their  inner  margin,  which  is  composed  of  6  linear 
elongated  cellules,  the  4  middle  ones  being  more  prominent 
than  the  2  lateral  ones. 


BiDDULPHlA. 

BuUMphia  ?  decorata,  n.  sp.,  Grev. — Valve  in  front  view 
rectangular,  produced  at  the  angles  into  short,  thick,  rounded 
processes,  wholly  filled  with  rounded  cellules;  median  sur- 
face convex,  with  a  single  stratum  of  cellules,  which  in  the 
front  view  appear  to  be  vertically  oblong ;  the  rest  of  the  valve 
smooth,  with  one  or  two  transverse  rows  of  round  cellules. 
Length  -0020".     (Fig.  7.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

I  have  only  seen  two  specimens  of  this  diatom,  the  genus 
of  which  must  be  considered  doubtful.  The  median  surface 
is  curious ;  the  upper  half  of  the  oblong  cellules  projecting 
above  the  line,  which  would  render  the  surface  papillose. 
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PoBPEIA, 

Porpeia  quadriceps  ?  BaiL— (Fig*  13,} 

Having  obtained  J  sioce  the  publication  of  my  previotta 
series,  a  most  remarkable  frustule  of  what  I  take  to  be  a 
variety  of  this  diatom^  1  offer  a  figure  of  it  iti  addition  to  my 
former  illu  str  at  ions .  1 1  w  i  11  be  pe  rcei  ved  t  bat  B  ai  1  e j  *  s  draw  - 
ing,  as  copied  into  Pritchard'e  '  History  of  Infusoria'  (if,  ia- 
decdj  it  represents  the  same  thing),  indicateB,  when  compared 
with  our  present  diatom,  a  wide  range  of  form. 


Heiberoia^  n.  gen,,  Grev* 


t 


Fnistules  compressed,  quarlrilatemlj  ceUnlate^  with  a  punc- 
tate surface  at  the  angles^  where  they  probably  cohere; 
talvcs  with  one  laugitudinal  and  several  trausvense  costae, 
the  longitudinal  one  tcrmiiiatiiig  towards  each  extremity  inm 
blank  space* 

This  interesting  genus,  which  1  propose  in  honour  of  Dr. 
P,  A.  C.  Heiberg,  anther  of  the  valnable  *  Conspectus  Criti- 
ens  Diatomaccarum  Danicamm/  is  nearly  allied  to  BidduU 
phia,  but  diflcrs  in  ha%^ing  a  median  costa  terminating  at 
each  end  in  a  definite  blank  space,  mid  in  the  laternl  valrcj* 
not  bein|^  eonstncted  at  their  Imse.  There  appears  nJso  to  be 
some  affinity  between  this  genus  and  Rnimfonm,  the  broad 
borders  of  which,  with  their  transverse  custa^  strongly  re- 
semble the  two  sides  of  the  valve  of  Hnbergia^  and  the  curious 
blank  spaces  near  the  ends  of  the  ralve  in  both  genera  seem 
quite  analagons. 

fidfjen/ia  Biirbademh,  n.  »p.,  (ircv. — (Kgs-  8  and  %) 

Hab.  Barbndoes  deposit,  Cambridge  estate;  in  alid^ecim* 
municated  by  C,  Johnson,  Esq.;  very  rare, 

Frustnles  cellultttc  ;  cellnlc?;  liexa^onal,  cxinspicuons  in  the 
valves,  minnte  in  the  connecting  xone;  the  angle*  broadly 
and  slightly  mammilJosej  finely  punctate*  \'alvei  linear- 
oblong,  Ion  i^itu  din  oily  and  tr- -  ■  ^ -.  i- 
tuiJinal  or  nirdtan  costa  ten' 
angular  blank  ^bieh   \s 

angles  by  a  be  h  a  es,     Ti ,  ■ 

ing  from  the  mcdnm  costa  to  the  hni^t  »■ 
not  coni^trictrd*     All  the  DDstfl:^  i*^*'  v^ n 
ficxuoaM*,     LengUi  of  Tai?e  •OOW 


^ite.     The  hingi- 
end  in  a  Kubtri. 
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Hehiaulus. 

ffemiauius  crenattn,  n,  sp.,  Grev. — Valve  in  front  view 
with  the  anglea  produced  iuto  tniaute  subconical  Iiortis; 
median  ^pace  elon^atedj  alight ly  convex,  with  numerous  ere- 
nations ;  structure  very  minutely  punctate.  Breadth  of  frus- 
tule  003r.     (Fig,  120 

HaL  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 
municated by  C.  Johnson,  Esq, ;  very  ture. 

Quite  unlike  any  of  the  other  species  obtained  from  the 
same  deposit.  In  the  perfect  frustulc  now  before  me  the 
two  valves  united  only  measure  *0007''  in  the  centre,  and 
from  the  suture  to  the  apex  of  the  horns  is  under  *0001". 
Number  of  crenatious  17,  but  this  character  doubtless  varies 
according  to  the  age  (?)  of  the  frustulc. 

HefJiiaulus  minufust  n.  sp.^  Grew — Minute;  valve  in  fi-ont 
view  with  the  angles  produced  into  verj*  minute  short  horns, 
tipped  with  a  short  spine;  median  space  divided  into  three 
equal  parts,  the  central  one  convex,  with  2  transverse  costtE 
reaching  to  the  suture;  structure  minutely  punctate. 
Breadth  of  frustnle  *00U",     (Fig.  5.) 

Hak  Barbadoes  deposit,  Cambridge  estate  ^  in  alidei  com^ 
municated  by  C.  Johnson,  Esq* 

The  minute  horns  are  rather  slender  and  the  spines  ex- 
tremely small.     The  punctation  of  the  valve  m  not  crowded. 


TBICERATItJM. 


^        The 

^  Irieeratium  fignratum^  n.  sp.,  Grer. — Minute;  valve  with 
^H  concave  sides,  and  broadly  ovate  rounded  angles;  margin 
'  broad,  continuous,  with  a  few  remote  strong  strise;  central 
area  defined  by  lines  cutting  off  so  much  of  the  angleb^  as  to 
leave  only  a  minutely  punctate  triangular  space;  angles 
within  filled  with  minute  puneta.  Distance  between  the 
angles  "0012".     (Fig.  15.) 

Hah,  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 

E  municated  by  C*  Johnson,  E^q. 
A  beautiful  little  species,  about  the  size  of  T,  bmchiaiu/n, 
and  totally  unlike  any  species  I  am  acquaiuietl  with, 
Tnceratium  brevinervumf  n,  ap,,  Grev. — Minute;  valve 
with  strictly  stndgbt  sides  and  subacute  angles,  each  of  which 
is  bounded  interi^jrly  by  two  fihort,  marginal,  vein-like  lines; 
central  area  with  sjuall,  scattered,  remote  puncta;  angles 
filled  with  more  minute  and  more  crowded  puueta.  Distance 
between  the  angka  'OOTr.     (Fig.  26,} 
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Hab.  Barbadoes  deposit,  Cambridge  estate;  ia  slides  eom- 
municated  by  C*  Johnsoii>  Esq. 

A  very  neat-looking  diatom,  closely  allied  to  T*  venulomm^ 
of  which  it  may  possibly  prove  to  be  a  variety.  But  in  all 
the  specimens  I  have  seen  there  is  only  a  single  pair  of  short 
lines  to  each  angle  {a  line  on  each  side), 

Tnceraiium  impHcUum,  n.  sp.,  Grev,^ — Minute;  valve 
with  convex  sides  and  very  rounded  angles ;  surface  nearly 
filled  with  a  closely  sinuate  network  of  minutely  brajichiag 
lines,  not  reacliing  to  the  margin.  Distance  between  the 
angles  -0022^     (Pig,  25.) 

Hub.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C,  Johnson,  Esq,;  exceedingly  rare. 

This  very  peculiar  little  species  may  be  regarded  as  re* 
motely  allied  to  T,  lubtjrinthmum^  being  similar  iu  outline 
and  size,  and  having  the  centre  filled  with  a  sinuous  network. 
In  the  last-named  diatom  the  cells  are  very  much  larger,  and 
are,  moreover,  distinctly  punctate.  In  our  new  species  the 
network  is  minute  and  delicate,  without  puncta^  and  having 
a  sort  of  prickly  appearance,  in  consequence  of  reiry  short 
lines  being  given  oB'  from  the  walls  of  the  cellules. 

Triceraiium  zQnafulaium^  n.  sp»,  Grrev,^ — ^Minutc;  valve 
cruciform,  the  four  angles  with  nearly  parallel  sides  and 
broadly  rounded  endsj  surface  with  a  faint,  circular  nucleusj 
surrounded  by  faint^  scattered  puncta ;  angles  nearly  filled  up 
with  minute  crowded  puncta^  leaving  a  blank,  transverBe  space 
between  them  and  the  central  puncta.  Distance  betwe^i 
the  angles  00n'\     (Fig,  17.) 

Hab,  Singapore;  obtained  from  Bhell-cleanings,  by  Lau- 
rence Hardman,  Esq, 

This,  and  a  number  of  other  interesting  species,  arc  pre* 
served  in  the  cabinet  of  Mr.  Laurence  Ilardinn'  ■  !ias 
kindly  placed  in  my  hands  a  large  nnmbcr  of  /|y 

mounted  slides  for  examinatian.    It  i  =cr 

the  fonr-angled  form  of  many  of  ti  the 

normal  one.  In  some  cases  1  believe  that  it  ia^  and  thai  in 
others  five  or  si^  angles  rnay  ul»o  hr  ^  rrv»,^+o,,f  character. 
On  the  other  handj  we  know  that  aiiil  arc  somc^ 

times  oj'  '  in  7*,  FamiSf  j.  ^ctdnum,  &<?.,  which 

are  oecfi  I cd^  and  in  7\  iftrhiattrm,  9tn  fipiirf»d  hy 

Bri;'  ..kini,/A 

rati  M\      In  : 

ciiueiit  charactrris  are  the  iari 

he  msM  [iS- 

nnu)^  somewijai  dcprcMca  ocutrc* 


OnETthhEf  on  Neto  Diatoms,  103 

Trieeratium  iaium^  d,  sp.j  Grev, — Valve  4-angled  and  cm- 
ciibroi;  angles  very  broadj  with  nearly  parallel  skies  aod 
seuiicircular  ends]  surface  with  very  remote^  scattered  puncta, 
the  extreme  ends  of  the  angles  crowded  with  miuute  puncta. 
Diataiicc  between  the  angles  *0030".     (Fig.  20,) 

If  ah,  Singapore;  obtained  from  sheU-cIeaningaj  by  L. 
Hardmaoj  Esq, 

A  striking  and  distinct  species.  The  puncta  are  so  re- 
motely scattered  that  but  few  are  situated  within  the  por- 
tions of  the  valve  which  constitute  tho  arms  of  the  cross. 

Trieeratium  quadricornei  n.  sp.,  Grev. — Small^  cruciform ; 
lobes  somewhat  narrowed  towards  the  rounded  ends ;  surface 
covered  with  a  faint  cellulation^  and  a  punctura  in  each 
cellule ;  a  small  cluster  of  minute  puucta  at  the  cjitreme  end 
of  the  angles.  Distance  between  the  angles  "00 16'-  (Fig. 
16.) 

Hah,  Vt  oodlark  Island^  South  Pacific ;  in  a  dredging  eom- 
*  municated  by  Dr»  Roberts,  of  Sydney, 

The  cellulation  of  the  valve  is  very  delicatei  (not  hexagonal], 
and  the  puuctum  within  each  cellule  minute*  There  iSj  in 
addition  to  the  characters  already  given,  a  row  of  small  mar- 
ginal puncta^  wliich  are  moat  conspicuous  in  the  concavities, 

TticeraHum  infflorium,  n*  sp,,  Grev» — MinntCj  4-angled, 
with  the  angles  rounded^  the  sides  slightly  concave  and  faiBtly 
striated  at  the  margin ;  centre  with  a  rather  large  circle  of 
subdavato  puncta;  extreme  ends  of  the  angles  with  a  cluster 
of  minute  puBCta*     Distance  between  the  angles   "0008''. 

(Fig,  la) 

jffab,  Mauilla  j  obtained  from  shelUcleamngs,  by  L,  Hard- 
man  J  Esq. 

I  have  not  been  able  to  perceive  any  structure  in  the  space 
between  the  circle  of  puncta  and  the  margin. 

Trieeratium  sea^ani/uialum,  n*  sp*,  Grev> — Valve  with  six 
rounded  angles,  and  concave  sides;  margin  rather  broad j 
continuous,  with  a  row  of  puncta  in  the  concave  portions; 
surface  filled  with  somewhat  crowded  circular  ctUules,  which 
hecome  gradually  smaller  towai*ds  the  margin^  and  leave  the 
angles  smooth.     Distance  between  the  angles  *0013'\     (Fig, 

Bah.  Woodlark  Island^  South  Paeitic ;  in  a  dredging  cora- 
muuicated  by  Dr.  Roberts^  of  Sydney. 

A  fine  diatom  J  beautifully  marked  with  circular  cellules, 
which  pass  into  small  puncta  next  the  margin,  and  espcciallv 
at  the  angles^  where,  however,  they  atop,  leaving  a  roundish 
bluk  apacei  Grossed  hy  a  shadowy  line  just  mttun  the  apex, 
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The  margin  is  stroagj  narrow,  and  destitute  of  pimcta  as  it 
passes  round  the  angles. 

Tnceratium  retiatfatu/n.iu  sp.,  Grev. — Valine  6-lobed,  with 
a  narrow,  striated  margiu ;  lobes  or  angles  broadly  roimtled  ; 
surtaee  filled  with  a  large  reticulate  cellulatioii,  radiating  in 
fasciculi  towards  the  spaces  between  the  angles,  and  becom- 
ing smaller  towards  the  cireumference.  Distance  between 
theani,^cs*0019^     (Fi^^2\.) 

Hah.  Bar  bad  DCS  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq,     Extremely  rare. 

An  exquisitely  !>eautiiul  species.  Celluies  subquadrate^ 
radiating  from  a  siu;^le  cellule  in  the  centre, 

Triceraimm  guadratum,  u.  sp,^  Grev*— Large;  rah'e  with 
t  subobtuse  angles  and  straight  sidcs^  from  each  of  which 
project  inwardly  4—5  ^hort  vein-like  lines  ;  surfiice  lilled  with 
roundish  subequul  cellules,  scattered  in  tlic  centre^  but  soon 
radiating  J  angles  with  roundish  pseudo-nodulea.  Distance 
between  the  angles  '0()50'',      (Fi^.  19*) 

Hab,  Barbadoes  depositj  Cambridge  estate;  C.  Johnson, 
Esq. 

All  the  specimens  1  have  seen  of  this  fine  diatom  arc 
4-anglcd,  In  the  centre  there  is  often  a  &ort  of  umbilicup!, 
or,  at  leaf^t,  a  somewhat  irregular  circle  of  smaller  eellules, 
around  whieh  the  ordinary  cellules  are  often  more  or  leas 
scattered  before  they  pai*s  into  radiating  lines,  in  which  they 
are  4 — 5  in  "OOr'*  Generally,  if  not  always,  a  few  short 
central  spines  are  present, 

Tneemtiioii  paniiielum  (Ehr,),  Grev. — Small  j  %'al?e  ^1 — 6* 
angled ;  angles  sliglitly  rounded^  the  sides  straight : 
widely  and  (uintiy  reticulate^  while  a  broad  band  olf  y  , 

inbremote  Irnei*  of  grtiuule^  fills  np  the  space  between  the  re* 
tieulatioti  and  the  narrow  tnari^in.  Distance  between  the 
angles  OOIS/'     (Figt.  22  and  23.) 

Ampkifeiras paraik'ffi,  Ehr.,  'l^k  Kreideth./ p.  C5|  fid. 
KiiU.;  KiitK,  *  Bacill/  p.  1:^5;  *  Sp.  AlgV  p/l34;  Rnlfs,  < 
in  Fritch.  *  hiV  (1861),  p.  858;  Rabeiih.,  '  ¥L  Ear 
p.  31H. 

Hub,  Greece   (fosjjil) ;    Moron  deposit  (foftaili 
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niore  recent  knowledge  regarding  the  frequency  of  4 — 6 
antics  in  at*errant  forms  of  genuiDC  Triceratia,  and  in  the 
absence  of  any  structural  peculiarity,  I  have  no  hesitation  in 
placing  these  diatoms  in  the  genus   Trictratium. 

Trlceratium  polijgQnlum^  n.  sp,^  Grev* — -Large;  yalvc  with 
6  somewhat  rounded  angles  and  straight  sides ;  surface  filled 
Ti'ith  remote  radiating  lines  of  grannlesj  except  in  the  centre, 
which  is  faintly  reticulate ;  margin  strong,  striated.  Dis- 
tance between  the  angles  W22^     (Fig,  14.) 

Hub.  Among  ballast,  at  Stonefeny,  near  Hull ;  George 
Korman,  Esq*;  cabinet  of  F*  Kittouj  Esq* 

An  interesting  form,  evidently  allied  to  the  preceding,  but 
diftering  in  its  larger  size,  smaller  and  raore  distant  granules^ 
and  especially  in  the  strong,  rather  broad,  striated  border* 

Amphitetras, 

AmphiMras  noMlh,  n,  sp.,  Grev. — Valve  very  large,  witli 
broadj  somewhat  ovate  lobes  or  angles,  and  concave  sides; 
centre  depressed;  surface  filled  with  large,  roundish  or 
ro  u  n  dis  h~  q  u  ad  r a  te ,  r ad  i  ato-  con  can tri  c  gr  a  n  u  1  es ;  an  gl  es  ter- 
minatiug  in  short  tubular  processes*  Distance  between  the 
angles  ^0052".     {Fig.  27.) 

Hab,  In  dredgings  from  the  Red  Sea ;  h.  Hardraanj  Esq* 
A  magnificent  species,  and  one  of  many  undescribed  novel- 
ties contained  in  my  friend  Mr-  Hardman^s  cabinet.  The 
form  of  the  lobes  or  angles,  and  short  tubular  apiees,  appear 
to  be  amply  sufficient  to  separate  it  from  A,  aniidiluviuna^  to 
which  it  is  most  nearly  allied. 


Notes  on  the  Fhactxre  o/ Polished  Glass  Subfaces, 
By  F*  H*  Wekham. 

(Read  Juue  U,  1865.) 

^WK  nhort  communication  which  I  snbrait  to  your  notice 

ly    merits    consideration    as  a  discovery ;    but   as   the 

Mf'  has  in  this  case  immediately  detected  the  cause 

ikown  pht  nomenoUj  I  bring  it  forward  as  an  ex- 

I  Uic  use  of  the  instrnment  in  practical  investigations, 

H  fact  known  to  the  philosophical  instrument  makersj 

metal  wire  be  drawn   through  a  glass  tube,  a  few 

*rwnrds  the  tube  will  burst  into  fragments.     The 

ill.  k 


rB?faA«,  on 


raetnre  of  PaKMhed  WSS^^rjSrSu 


annealed  glass  tubca  used  for  the  watcr*gauges  of  ^teaaa- 
boilers  are  sometimea  destroyed  iu  tliis  way,  after  tlie  act  of 
forcing  a  piece  of  cotton  waste  tJirough  them  with  a  wire  for 
the  purpose  of  cleaning  the  bore.  This  will  not  happen  if  a 
pieea  of  soft  wood  is  employed. 

The  late  Andrew  Ross  informed  me  that  on  one  occasion, 
late  in  the  evenings  he  lightly  pushed  a  piece  of  cotton  wchjI 
through  a  number  of  baroraeter-tnbes  with  a  piece  of  cane, 
for  the  purpose  of  clearing  out  any  particles  of  dust.  The 
nejtt  morning  he  found  most  of  the  tubes  broken  up  into 
small  fmgments,  the  hard  siliceoua  coating  of  the  cane 
proving  as  destructive  as  he  had  previously  known  a  wire  to 
he. 

After  having  drawn  the  point  of  a  steel  burnisher  over  the 
surface  of  a  slip  of  polished  glass^  the  following  appearances 
will  be  observed  under  the  microscope,  using  the  polarizing 
apparatus  and  selenitc  plate>  with  a  two-thirds  object-glass. 
A  coloured  stripe  ia  visible  in  the  passage  of  the  burnisher, 
showing  that  the  surface  of  the  glass  lias  been  placed  in  a 
state  of  tension  in  the  direction  of  the  line.  The  glasSj  too, 
seeniB  not  altogether  devoid  of  plasticity,  for  the  waves  of 
colour  show  that  it  has  been  carried  forward  in  ripples,  re- 
sembling the  mark  left  on  a  leather- bound  book  ailer  the 
passage  of  a  blunt  point.  It  may  be  inferred  from  this  that 
the  mere  burnishing  of  the  surface  of  the  glass  with  a  sub- 
stance inferior  in  hardness  will,  without  any  scratching, 
cause  an  irregular  strain  in  the  bore  of  tubes  sufficient  to 
split  them,  and  the  concussion  attendant  npou  the  fracture 
often  reduces  the  tube  to  small  fragments. 

If  the  burnished  lines  upon  the  glass  slip  be  examined  a 
few  days  afterwards  the  colours  will  have  become  much  less 
visible,  showing  that  the  strained  portion  of  the  glass  partly 
recovers  its  equilibriura. 

On  attempting  to  polish  out  a  minute  scratch  on  the  sur- 
faee  of  a  piece  of  glass  it  sometimes  appears  to  widen  during 
the  process,  and  at  length  resolves  itself  into  two  irregular 
parallel  rows.  Also,  a  clean  cut  made  with  a  diamond  on  a 
piece  of  plate-glass,  if  left  for  a  time,  the  surface  in  the 
vicinity  of  the  cut  will  break  up,  forming  a  coarse  irregular 
line.  If  the  diamond  be  raissed  and  struck  lightly  on  the 
surface  of  the  glass,  the  form  of  the  edges  of  the  short  stroke 
thus  made  may  be  plainly  seen,  using  the  binoctilar  polari- 
seope*  A  conical  ridge  of  glass  appears  to  be  left  with  its 
apex  under  the  line  of  the  cutj  and  the  glass  is  frequently 
wedged  up  on  both  sides  of  the  ridge,  explaining  the  cause  of 
the  double  line  of  fracture  which  sometimes  makes  its  appear* 
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ance  m  polishing  out  a  Bcratehp  This  effect  may  also  he 
c^xeraplified  by  observing  the  marks  left  on  a  polished  glass 
surface  from  the  hght  blows  of  a  steel  eeiiti"c-pujich*  The 
point  of  the  punch  drives  in  an  atom  of  the  glass,  and  the 
fraeture  extends  some  diataTice  into  the  interior,  e^ipanding 
downwards  in  the  form  of  a  truncated  cone.  The  polariscope 
shows  that  the  eonieal  centre  is  in  a  state  of  compression, 
and  that  the  surrounding  exterior  portion  of  the  glass  is  also 
under  strain. 

The  smooth,  round  edge  of  a  glazier's  diamond^  when 
drawn  over  a  poHshcd  glass  surface^  burnishes  down  and  com- 
presses the  glass  beneath  the  out,  and  in  the  case  of  thin 
sheets  the  wedge-like  force  of  tlie  compressed  line  splits  the 
glass  nearly  through ;  Imt  when  the  glass  is  thick  and  rigid ^ 
as  platc-glas^,  unless  the  sheet  is  bent  back  and  broken 
through  immediately  after  the  cut,  greater  difficulty  will  be 
experienced  if  allowed  to  remain  for  a  timCj  for  the  com- 
pressed line  of  glass  will  speedily_tear  up  the  portion  on  both 
aides,  leaving  a  wide  ragged  groove  in  place  of  the  original 
clean  and  scarcelv  visible  line* 


I 


0*1  ike  AfPLiCATiof*  of  the  Spkctroscopi  io  the  MicEoscap£. 
By  John  Brownino,  F,R*A,S, 

(Bead  Juue  H  ISOI.) 

[N  the  last  number  of  the  '  Quarterly  Journal  of  Science* 

jeared  a  valuable  article  on  "The  Application  of  the  Spec* 
trc^ope  to  the  Microscope/'  by  H,  C  Sorby,  E^q^  P.RrS., 
which  attracted  considerable  attention  in  the  scientific  world. 
After  making  some  experiments  in  the  same  direction,  I 
promised  to  communicate  a  paper  on  the  subject  to  this 
Society,  but,  owing  to  pressure  of  business^  the  President 
desired  me  to  defer  it  to  the  present  mcetiug. 

Fig.  1  represents  the  kind  of  apparatus,  together  with  the 
optical  arrangement,  which  I  had  found  give  the  best  results. 
It  teema  to  me  to  possess  some  advantages  over  Mr*  Sorby's 
orifitial  oontrivanee* 

Ist.  In  giving  a  black  field  round  the  spectrum,  by  excJud- 
ing  all  extraneoua  light,  an  advantage  which  will  be  at  once 
appreciated  by  mieroscopists.  This  enables  faint  absorption* 
banda  to  be  seen  which  might  otherwise  escape  notice. 
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2nd.  By  giving  a  spectrum  of  an  uniform  ieogth  any 
description  of  micrometer  may  be  used  for  taking  the  iiie4i- 
suremenU  of  the  position  of  the  bauds. 

As  the  microscope  annetl  with  thh  auxiliary  apparatus  vrill 
probably  before  long  be  used  for  obtaining  the  spectra  of  the 
absorption  bands  of  blood  in  criminal  caseSj  the  importunce 
of  being  able  to  reduce  observations  to  actual  mcasuTement 
can  scarcely  be  over-estimated. 


Fig,  1. 


^^> 


InMg.  1  a  prism  is  placed  at  p,  which  is  enclosed  in  a  Imx^ 
fio  as  to  give  a  black  field  by  excluding  e^itraneoas  light* 
The  ray  of  light,  after  passing  between  the  knife-edg^  at  k, 
are  rendered  parallel  by  means  of  the  lens  at  v.  Then  past« 
ing  through  the  pri^m  and  condenser  (c),  they  reach  the 
objective  of  the  microscope.  The  light  is  placed  at  w.  If 
it  is  proposed  to  examine  a  liquid  it  can  he  placed  in  a  small 
tube  (t),  closed  at  one  end,  A  transparent  preparation  may 
be  placed  on  the  stage  s  at  o. 

By  the  addition  of  a  small  telescope  instead  of  a  condenser, 
this  contrivance  can  be  applied  to  a  microscope  in  place  of 
the  cyC'piccc.  It  can  then  be  used  for  the  examitiation  of 
opaque  objects. 

For  simplicity  and  economy  this  arrangement  will  proba- 
bly be  preferred  to  any  of  the  other  contrivances  which  have 
been  proposed,  and  to  which  I  shall  presently  refer. 

At  the  last  monthly  meeting  Mr,  Wenham  cotn 
a  very  valuable  and  suggestive  paper  by  W.  Hn 
F*R,S.,  on  *'  Spectrum  Analysis  applied  to  tin 

Mr,  Huggins  Iiad  in  view  principally  thr 
obtaining  the  spectra  of  the  contents  of  various  ki  - 
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ftUDceeded  in  obtaining  a  spectrum  fthowing  the  absorption* 
bands  tVom  a  mere  fragment  of  a  single  blo^d-disc^  when 
moutited  trati»[iiirent 

Fig,  % 


In  Fig.  2,  R  reiiFCaeuts  the  kiiife-edgesj  c  the  tube  contain- 
ing the  colHmating  lens,  p  p  the  prisms,  t  the  telescope^  and 
M  the  micrometer;  the  object  is  placed  on  the  stage  s  at  o, 
and  can  be  illuminated  from  below  by  the  mirror  a,  if  trana- 
parent^  or,  if  opaquej  from  above^  by  any  kind  of  condenser, 

Mr,  Huggins  also  suggested  that  the  apparatus  could  be 
used  to  examine  opaque  objects^  but  the  great  drawback  to  its 
extended  use  is  that  it  is  nither  inconvenient  and  expensive* 
Other  investigations  have,  unfortunatelyj  prevented  Mr. 
Huggins  from  pursuing  tliis  subject  further  himself  at  pre- 
sent, but  it  is  greatly  to  be  hoped  that  he  will  shortly  find  time 
to  devote  some  attention  to  it,  as  the  immense  experience 
that  he  has  had  in  all  kinds  of  spectrum  observations,  and 
the  important  discoveries  which  he  has  made  in  respect  to 
the  spectra  of  the  stars  and  nebulae  would  lead  us  to  hope 
that  he  would  have  a  betf-cr  prospect  of  success  in  pursuing 
these  investigations  than  an  observer  with  lees  cx|>erience. 

I  shidl  now  describe  the  most  recent  contrivances  Mr. 
Sorby  ha*i  deviued  and  adopted^  and  which  1  have  had  the 
honour  of  working  out  witli  hiui.  First,  then,  with  regard  to 
the  plan  of  moutjting  the  spectroscopic  apparatus  below  the 
stage  tjf  the  mieroscope,  Mr.  Sorby  suggested  that  a  prism 
mi|(bt  ]>robably  be  made  of  dense  Hint  gk^^s,  of  8uch  a  form 
that  it  could  be  used  in  two  different  positions^  and  that  io 
one  of  these  position?^  it  should  ^ive  twice  the  dispersion  that 
lit  would   when   pinced  in  the  other  positioa;    but  that  va 
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whichever  position  it  might  be  employed,  the  an^le  made  by 
the  incident  and  emergent  rays  sliould  be  the  same, 

I  succeeded  in  making  such  a  prism.  Figs,  3  and  4  repre- 
sents this  prism  used  in  two  different  positions  and  fulfilling 
the  required  conditions,  I  and  i'  being  the  same  angle  as  i 
and  t'. 

Far  most  absorption-bands,  particularly  if  faint,  the  prism 
will  be  used  in  the  first  position,  in  which  it  gives  the  leaat 
dispersion  (Fig,  3);  wliile  whenever  greater  dispersion  is  re- 


quired,  so  as  to  separate  some  particular  lines  more  m  idcly, 
to  show  the  spectra  of  the  metals  or  Fraunhofer's  lines  in 
the  solar  spectrnm,  then  the  prism  must  be  placed  in  the 
position  shown  in  Fig.  4, 

Mr.  Sorby  has  inlbrmed  me  that  for  liquids  or  transpftrent 

Fig.  4. 


obiccts  nothing  could  work  better  tlian  thih 
it  IS,  of  course,  not  applicalile  to  opaque  ohy 
Conversing  with  our  l^sidcnt  and  Mr, 
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fjjnatioii  of  the  tUrect-vi^ion  prisma  ixiveiatecl  by  A*  HerscUel, 
Esq,,  B.A,     The  line  r  k'  eliows  the  path  of  a  ray  of  light 


Fig,  5. 


Fig.  6. 


through  the  prisms^  and  it  would  be  seea  that  the  emergent 
my  h'  is  parallel  and  coineident  with  the  incident  ray  R« 

About  a  month  since,  I  adapted  a  Hoffman's  spectroscope 
to  Dr.  Jliller^s  tnieroseope^  making  it  occupy  the  place  of  the 
eye- piece*  The  performance  wiis  not  at  all  satisfactory,  and 
I)r.  Miller  finds  the  arrangement  whicli  I  first  described, 
when  applied  to  the  eye-piece  in  thia  way^  gave  much  the  best 
reaults, 

I  had  recently  made  a  spectroscope  for  the  e:t  ami  nation  of 
tJie  spectra  of  the  st  rati  fi  cat  ions  in  electrical  discharges  for 
J.  P,  Gas^siot,  Esq*,  F.Il.S.  This  instrument  contained  a 
compound  direct- vision  prism^  of  the  form  i-epreaented  by 
V  r  1%  ¥\^,  G*  Having  submitted  this  prism  to  Mr.  Sorby, 
lie  at  uiice  gave  it  the  preference,  on  the  score  of  compact- 
txiess. 

Any  uumber  of  these  prisms  may  be  used^  according  to 
tainount  of  dispermon  required*     They  are  mounted  in  a 
lUiLr  way  to  a  Ni col's  dri&nij  and  are  applied  directly  over 
^©*pieee  of  t!ie  niicroaeope. 

t  afit  s  s*  whieii  is  used  to  show  the  lines  iu  the  spcc- 

J»  placed  in  the  focna  of  the  iirst  glass  (r)  if  a  negative, 

the  second  ;jlass  if  a  positive,  eye* piece  be  employed. 

JG  of  this  slit  is  movable.     Iu  using  it  the  slit   is 

ined  wide,  5f>  that  a  cli'ur  view  of  the  object  is  ob- 
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tained*  The  particular  portion  of  tlie  object  of  which  it;  ii 
desired  to  e:EaiDme — the  spectrum — is  then  brought  to  coin- 
cide with  the  fixed  edge  of  the  slit,  and  the  movable  edge  is 
screwed  up,  until  a  brilliant-coloured  Epeetrum  is  produced. 
The  absorption-bands,  if  the  specimen  gives  anvj  will  tliet 
be  readily  found  by  slightly  altering  the  focus  of  the  micro- 
scope. 

This  eoDtrivance  answers  perfectly  for  opaque  objects, 
without  any  preparation ;  it  is  not  expensiv^^  and  it  does  not 
add  appreciably  to  the  bulk  of  the  microscope.  When  desira- 
ble, the  same  prism  (Fig»  6)  can  be  placed  below  the  stage* 
and  a  micrometer  used  in  the  eye-piece  of  the  microsoopejl 
thus  avoiding  multiplication  of  apparatus  or  increa?iing  the 
expense.  By  Mr*  Sorby*s  kinduess  I  exhibit  an  almost 
microscopic  spot  of  blood  on  a  card,  the  absorption' bands  it 
which  can  be  readily  seen  with  this  arrangement.  On  the! 
table  I  have  also  the  pleasure  of  exhibiting  some  very  beauti* 
ful  crystals  and  solutions  of  Mr.  Sorby^s  preparation. 

It  has  been  urged  that  there  is  a  great  similarity  between 
the  absorption-bands  given  by  various  substances.  To  this  I 
answer  that  I  have  never  seen  two  spectra  alike ;  and  I  beg 
to  direct  your  attention  to  the  various  diagrams  witieh  I  ex- 
hibitj  the  best  of  which  are  Mr*  Sorby's,  in  proof  of  the  cor- 
rectness of  my  assertion. 

In  the  'Chemical  News'  of  June  2nd,  Mons,  Marc  Dela- 
fontainc  has  proposed  to  make  use  of  tlie  abaorptioo-band»( 
to  distinguish   between  the  salts  of  erbiumi  terbium^  and 
didymium, 

Mr*  Sorby  says  of  the  correct  performance  of  a  spectrum 
adaptation^  *'  the  best  tests  are — first,  that  the  ali«iorptioti* 
bands  in  blood  can  be  seen  when  they  are  very  faint ;  second, 
to  well  divide  the  bands  iu  permanganate  of  potash ;  and| 
thirdj  to  see  distinctly  the  very  fine  line  given  in  the  red  bj 

a  solution  of  chloride  of  cobalt.     In  a  r tted  KolutirntJ 

of  chloride  of  calcium  there  is  a  line  so  k.  it  look^  likej 

a  Fraiiuhofer's  line.     An  instrument  that  shows   aU  thes 
well  is  all  that  can  be  desired.*'     I  am  glad  to  say  tl-^*  "<^j 
Sorby,  to  whom  we  are  so  much  iudehttd  for  Ihr 
idea^  is  actively  pur  *  ,  in  |^  i^ 

Hon  in  this  very  in  ,e. 

It  is  vvi'     '    -  '  Mi:  iUnl  i  , .  . 
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Tfliich  has  nttended  the  researches  of  Professor  Stokes  aad 
Mr.  Sorby  wouW  lead  us  to  believe  that  any  time  bestowed 
on  the  subject,  either  by  the  cliemistj  physiologiatj  or  mine- 
ralogist^ would  meet  with  an  atuple  reward. 


DEscfiimoN  cf  a  NEW  FORM  of  LivE-TRAF,  and  Par.vbolic 
BEFLiacToft.     By  Richard  Beck, 

mead  June  H,  1S6S.) 

In  etideavouring  to  eTcamine  under  the  mici^oscope  many 
small  living  objects  I  had  often  felt  a  great  want  of  some 
piece  of  apparatus  by  which  the  specimen  could  be  confined 
10  a  small  space  without  irijaryj  and  yet  in  a  manner  that 
permitted  the  use  of  the  neceasary  object-glasses  and  appara- 
tm.  After  trying  various  schemes  I  venture  to  bring  before 
your  notice  .the  following  live-trap,  which  supplies  moit  of 
thoBC  require  meets  which  I  had  been  unable  previously  to 
obtain* 


The  contrivance  is  simpiy  a  plate  of  glasn  (Fig.  I),  with  a 
small  drilled  hole  (a),  covered  above  and  below  with  pieces  of 
thin  glass  similar  to  tho«c  in  Fig*  II  j  but  son»e  arrangement 

Fig.  ti. 
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is  required  to  keep  tlicse  thin  glass  covers  Buflicicntly  in  con- 
tact withj  aud  yet  free  to  move  npou^  tbe  perforated  plate; 
this  is  effected  by  two  light  springs  attached  to  a  piece  of 
brass  (Figs,  III  and  IV),  which  can  lie  clamped  at  the  end  of 
[the  glass  plate;  and  thessc  parts  collectively,  as  in  Fig.  Vj  con- 


ititnte  the  whole  of  the  apparatus,  but  one  or  two  points  af 
detail  require  a  little  cxplmiation. 

The  piece  of  brass  with  the  springs  {Figs.  Ill  and  IV)  is 
clamped  to  the  glass  plate  by  first  screwing  down  the  larger 
milled  head  (h)  until  it  just  coniCB  in  contact  with  the  glass, 
and  then  by  screwing  up  the  sniaUer  milled  head  (i)  agiun^t 
the  under  side  of  the  larger  one,  which  is  thus  pressed  suffi- 
ciently upon  the  glass  plate  without  any  fear  of  breaking  it, 
for  it  will  plainly  be  seen  that,  as  the  resistance  to  the  screw, 
ing  down  of  the  larger  Qiilled  head  alone  iw  on  one  side  only, 
the  milled  head,  after  ouce  coming  down  upon  the  gbsa,  would 
tilt  with  any  extra  serewingp  and  thus  not  only  fail  to  hold, 
but  also  almost  certaiidy  break  the  plate.  It  is  therefore 
necessary  to  understand  the  principle  on  which  the  two  milled 
heads  arc  used,  or  insecurity  in  clamping,  and  breakage,  miij 
prove  sources  of  considerable  inconvenience. 

Each  perforated  glass  plate  is  provided  at  the  opposite  aid 
to  tliat  where  the  springs  are  damped^  with  n  small  liow  (k) 
on  either  side,  so  that  the  slide  may  lie  parallel  with  the  ittngc 
of  the  microscope  when  placed  upon  it;  but  a^  the  platen  are 

Ic  *^  is  marked  upon 


J  when  ckunping  on 


not  all  the  same  thickness,  an 
each>  and  this  distinction  inu;<t  be 
the  springs. 

The  thin  covers  (Fig*  II)  are  each  prorided  with  a  small 

bra*.H  boss  {e),  and  when  thi«  is  pudicd  under  a  e^?r  irtg 

IlioUow   (/)  on  the  under  side  of  either  *priti'„^  *'  -i,ii  a 

centre  fmm  which  the  cover  may  he  lurued  it  (bn 

[^ration  in  the  gla^s  plate  or  on  mn  ii.     Any 

iption  as  to  the  way  in  which  a  li-               ^^  may  be 

tnrcd  or  aftcrwartlji  fed  and  tii 

the  cluji*  of  objcjct  under  ex  ri- 

^ce  is  very  Hmiictl  f  I  may,  liovicver,  mentum  i  mc 

et-liair  pimcili  dightlj  maiiiteiiedj  will  bold^  uu^i  ^^iiAi^m 
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injure,  even  a  very  delicate  specimen^  and  iti  some  case*^  when 
tbe  object  is  Gsceceilingly  active^  a  partial  stupefaetioii  with 
chloroform  is  very  useful. 

For  a  large  number  of  small  objeets  in  water  I  believe  this 
live-trap  is  peculiarly  well  aclaptecl,  but  its  use  for  this  pur- 
pose require®  a  few  words  of  explanation.  1  presume  tliat 
the  rapidity  with  which  sniaU  quantities  of  water  dry  up  when 
under  the  microscope  has  been  the  annoying  experience  of 
all  observers,  and  yet  without  limiting  the  amount  of  fluid 
there  is  always  more  or  less  difficulty  in  confining  objects  in 
a  small  space;  if,  however,  after  placing  such  specimens  in 
this  trap  the  free  end  of  the  glass  plate  be  inserted  in  a  amnll 
trough  of  water,  bm  shown  in  Fig.  YI,  the  fluid  will  rise  by 


FiirVI 


capillary  attraction  between  the  thin  covers  and  the  plate 
and  supply  every  deficiency  caused  by  evaporatiou.  The 
water  contained  by  the  trouf;:h  will  last  for  many  haurs^  but  if 

desirable  to  keep  the  olsject  for  a  longer  period  the  slide  may 
be  placed  up  to  iti*  middle  or  more  in  a  jar  or  bottle  of  suit- 
able water.  With  all  ihiid  objects  1  lutve  fontid  it  necessary 
to  II AC  silver  instead  of  steel  ^sprinj;^,  as  tlie  bitler  ruist  almost 
jmiDedialelv. 
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The  fadlity  witb  wliicli  all  the  parts  of  this  apparatus  can 
he  taken  to  pieces  and  pciiectly  deaiietl  la  also  a  feature  uf 
some  importance. 

For  general  purposes  I  aliould  propose  the  following  assort- 
ment of  the  different  parts  of  tliis  piece  of  apparatus: — Two! 
spring  clamping  pieces,  one  with  steel  and  the  other  with^ 
silver  springs ;  three  glass  plates,  about  2,  4,  atid  6'100th« 
of  an  inch  thick^  each  provided  with  holes  of  the  re- 
spective diameters  of  S,  12,  and  16-100th5  of  an  inch;  three 
black  brass  plates  exactly  similur  to  the  glass  ones;  a  few 
thin  covers,  about  16  by  4-lOtha  of  au  inch;  (two  exirik 
ones  (Fig.  IIj  c^  d)  provided  with  bhick  and  ground-glass disc^, 
may  sometimes  prove  iiBeful,  but  the  size  of  these,  together 
with  that  of  the  holes j  may  be,  of  course,  varied  to  suit  any 
requirement ;)  and  the  small  glass  trough,  which,  together  with 
the  foregoing,  can  be  completely  packed  in  a  small  box. 

It  will  be  seen  at  once  that  any  kind  of  illumination  can 
be  employed  with  the  live- trap,  and  also  that  the  object  may 
be  esamined  equally  well  from  either  side  of  the  plale,  bat* 
the  brass  plates,  which  I  have  only  casually  mentioned >  pre- 
clude, of  course,  any  Licberkuhn  illuraination;  and  a!thou*jh 
they  are  not  so  easily  broken  and  Imve  some  other  qualities 
superior  to  those  of  glass,  I  should  not  have  recommended 
them  at  all  but  for  their  answering  perfectly  well  under  ft  i 
new  kind  of  illumination,  to  which  I  venture  to  draw  your 
attention* 

In  the  last  number  of  the  'Quarterly  Journal  of  Micro, 
scopical  Science*  theriMs  u short  notice,  by  Mr.  Bridgnian,  of 
Norwich,  showing  the  advantage  that  can  he  gained  in  the 
illumination  of  many  opaque  objects  by  covering  over  a  portion 
of  the  rcfteeting  surface  of  the  Licberkuhn*  This  plan  I  have 
adopted  for  some  congidcniblc  time  ;  but  I  was  led  to  do  bo 
for  an  additional  n^ason  to  thut  given  hy  Mr*  Brid<rtnnn,  and 
not  otdy,  as  he  says,  to  obtain  any  propurtioo  of  obi  '  tti 

one  particular  direction,  but  to  make  sure  that  1  i^- 

ing  the  direction  of  the  illuniination.  The  eye  habitually 
connects  the  appearance  of  au  object,  tuid  especially  that  of 
the  light  and  shiid«,  with  the  direetiou  of  the  .HonriH?  of  light ; 
uod  as  the  Tnic^Js(^opc  reverj*e*t  the  (netni  *  rye  may  be 
totally  deceived  in  a  matter  of  nlij^ht  t;  -^  or  dcprca* 

siotLSj  as  i§  well  known  to  muTty,  and  »«  I  have  I  <wn 

to  most  of  you  in  a  simple  way,  In  tiuuMifing  n  , ,.  .  j,.*4pU 
of  a  glass  tu miller  in  rv verged  j' 

M^ith  the  biniH'ular  ^    '  ' m  an  ^  .*.^  .i..    i .-..  ^ 

any  erroneous  appearan>  tlic  ilii 

with  tbe  lue  of  butb  oycs  it  t:a  a  most  es«caliid  tliiug  to  re- 
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verse  the  direction  of  the  light  when  earefulljr  examining  an 
opaque  object*  My  attention  raa  more?  particularly  drawn 
to  the  siiJiiect  by  Mr.  Sorby,  who  required  some  iirritnge- 
meiit  of  reflector  in  the  exaniination  of  Ins  specimens  of  iron 
and  steel,  and  I  applied  half  of  a  silvered  paraboloid  at  the  back 
of  the  object-glass,  but  attached  to  its  front  tube,  as  shown  in 
Fig*  VII  j  this  arrangement  is  %^ery  satisfactory^  and  all  the 


adjustmenta  are  easily  made  with  the  ^rd  and  lower  powers; 
its  focus  is  about  -p^th  of  an  inch  from  its  lower  edge^  and  it 
must,  of  courscp  receive  parallel  rays,  so  that  by  lamplight  a 
condenser  must  be  placed  at  the  distance  of  its  focus  before 
the  light. 

To  this  reflector  Mr,  Sorby  has  made  an  addition^  which 
shows  how  necessary  it  is  to  stutly  the  character  of  an  object 
when  determining  the  structuro  under  any  kind  of  illumioa* 
tion,  for  he  found,  on  e^Lamioin^  his  specimens  of  iron  and 
steel,  that,  owing  to  the  obliquity  of  the  illumination^  the 
brilliantly  polished  parts  reflected  t!ie  light  beyond  the  aper- 
ture of  the  object-glass,  and  could  not  be  distiugubhed  from 
other  parts  which  merely  absorbed  the  light. 

Fig,  Till. 
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tor. 


To  throw  the  ilhiminatioBithcrcfarc,  more  iierpendicularlT', 
ho  attached  a  smail  flat  mirror  {Fi|;,  XllI,  m)  in] mediately 
in  front  of  the  object- glas^,  and  covering  half  of  its  aperturej 
at  the  same  time  stopping  off,  by  a  semicylindrical  tube  (j?), 
all  illuratnation  from  the  parabolic  reflector;  hy  this  arrmnge- 
ment  {for  the  flat  mirror  i%  mounted  so  as  to  bo  easily  turned 
a^iclc  by  the;  amaU  miHcd  head  t^)  Mr.  Borby  obtaiiis  in  aa 
instant  two  different  inuroinations,  and  he  finds  the  reverse 
ap}>earance^  they  gi^c  ane  valuable  aids  in  analysing  the  true 
condition  of  the  object. 

The  difference  between  the  iUuminations  may  be  clearly 
seen  by  reference  to  the  following  diagrams  (Figs.  IX  aud  X), 


Supposing  a  to  be  the  object- glass^  and  b  an  object  with  a 
perfectly  reflecting  surface  at  right  angles  to  the  axis  of  the 
microscope,  it  is  evident  that  a  ray  of  light  (d)  will  be  re- 
flected by  the  parabolic  reflector  (Fig.  IX,/),  and  then  by  the 
object,  to  a  point  {e)  entirely  beyond  the  object-glass; 
whereas  in  Fig.  X  the  light  is  thrown  by  the  flat  mirror  {g) 
almost  perpendicularly  upon  the  object,  which  consequently 
returns  it  to  a  point  within  the  aperture  of  the  object-glass. 


t 
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DESCRIPTION  OF  PLATE  I, 

Illustrating  Dr.  Herapath's  paper  on  Photographs  from  the 
Anchors  and  Plates  of  various  Synaptse. 

Fig. 
1. — Whole  animal,  Synapta  Duvamaa,  copied  from  Quatrcfages,  Tery 
like  S.  Sarniensis;  but  the  latter  has  one  pair  of  pinnae  extra  ou 
each  tentacle. 
2. — Anchors  and  plates  of  S,  Duvennsa^  from  Quatrefages,  showing  the 
armed  or  spinous  character  of  the  anchor  at  its  convex  border, 
and  the  plate  with  six  holes  surrounding  the  central  aperture,  a» 
in  inharens ;  but  the  thick  plain  borders  distinguish  it. 
3.— Plate,  compounded  of  the  various  published  figures  of  Sjnapta — 
^<>gg»  Carpenter,  *  Micrographic  Dictionary,  Quatrefages.    The 
whole  animal  is  Hogc^s  figure  of  Chirodota  from  Forbes,  called 
Sjnapta  by  Hogg ;  the  oral  tentacles  are  imaginary  developments 
ot'S.  digituta. 

C,  in  this  figure,  is  an  anchor-plate  of  S.  Samiensis,  for  com- 
parison. 
4. — Anchors  and  plates  of  S.  inharens,  given  by  Professor  Wyville 
Thompson  in  the  *  Microscopical  Quarterly  Journal.'     (Compare 
with  fig.  7.) 
5. — riiotograph  of  anchors  and  plates  of  Synapta  digitata,  as  prepared 
from  a  spofimen  sent  by  Professor  Wyville  Thompson,  as  obtained 
from  Antrim, 
n. — Anchors  and  plates  of  Sywipta  vittata;  six  holes  surrounding  the 
central   aperture;   well-formed  arch   at  articulating    extremity. 
(Suez.) 
7. — Anchors  and  plates  of  ^y.  inharens,  as  prepared  from  a  6j)ecimen 
forwarded  to  the  author  by  Professor  Thompson,  of  Belfast ;  six 
holes  surrounding  the  central  aperture;  margin  of  plate  smooth  ; 
apertures  crenatcd. 
8. — Anchors  and  plates   in  situ  skin  of  Synapta    bi-dcntata^  obtained 
from  China.    Anchor-head  bilid  at  each  extremity ;  plate,  six  holes 
around  central  aperture;  apertures  oval;  margins  smooth. 
9. — Anchors  and  plates  o£  S.  SarnieiuiM,  seen  by  reflected  light;  the 
well-formed  arch  apparent ;  the  cup-shaped  appearance  of  plate ; 
the  reflected  arms  of  the  anchors;  the  seven  holes  around  the 
central  aperture  ;  rounded  holes,  crenatcd  edges,  and  margin. 
10. — Photographs  taken  by  the  Rev.  J.  Whiting,  of  Clifton,  also  from 
S.  Samiensi$;  some  plates  monstrous  in  this  slide;  seven  holes  are 
central  in  the  normal. 
II. — Various  plates  and  anchors  from  Synapta  SarniemU,  b^  transparent 
light ;    seven  holes  around  central  aperture ;  margms  crenated ; 
apertures  roundish;  margin  of  plate  crenated ;  arch  dimly  seen. 

C  and  d,  two  plates  of  ^.  iniarenn  occurring  by  accident  in  the 
slide.    The  animal  found  iu  the  same  bed  with  S^  SamienMia. 
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DESCRIPTION  OF  PLATES  II  &  lU, 
Illustratmg  Mr.  E.  Ray  Lankestcr's  pnppr  on  tlic  Earthmoria. 

PLATE  n. 

Fig. 

X.—Qmiisll^O^Ziimlrwus  Urr^tttitf  much  eulsirgcd. 

S*— Portion  of  ciliated  caual  or  se^^mcut  Qt^u\  of  Lumbricus, 
u.  Granular  ti&sue.    L  Gilla.    c.  Cainlkrj. 

3, — T<^stes,   seminal   vcsideit  and    fMa  ddeceiiti&,  of  the  rigLt  su!&t 
sceu  puslcriorly. 

4-. — Ciliated  canal  or  segment  organ  from  posterior  of  body. 

5. — Fibrous  tissue  of  testis. 

6. — Nucleated  epithelium  of  ciliated  receptacle. 

7 — 11. — Development  of  zoospcrms. 
12. — Commencement  of  the  seminal  duct,  or  vas  deferens. 

PLATE  III. 

1. — Segment  organs,  and  their  modifications,  in  the  8 — 15  segments  of 
Lumbricus. 

a.  Normal  canal.  1 

b.  Sperm-reservoir.  I  o  i  o 

c.  Vas  deferens.  ^egmcnt  organs  ? 

d.  Oviduct.  J 
€.  Capsulogenous  gland. 

2. — Oviduct,  maguified. 

3. — Ovary,  more  highly  magnified. 

4. — Papilla;  of  cingulura. 

5. — Typical  segment  of  an  Oligochete. 

C. — Pores  of  the  first  sixteen  segments. 

7. — Cingulum. 

8. — Dermal  canals. 
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DESCRIPTION  OF  PIRATES  IV  &  V, 

Illustrating  Dr.  Herapath's  paper  on  the  Pedioellariffi  of  the 
Echinoderm  ata. 

PLATE  IV. 
Uraster  rubens. 

Fig. 
1. — tf,  Two  pair  of  pedicellaris  forcepiforms  in  coDJunotion. 

6,  Fedicellaris   mandibalatse  in  conjunction,  and  separated  bj  the 

process  of  boiling. 
e,  Basal  joint  of  p.  foHSciforaiGe. 

d,  Two  valves  of  p.  forficiformee,  side  view. 

e.  Basal  joints  of  p.  mandibnlaUs. 

/,  Separated  valves  of  p.  forcepiforms. 
ffj  Upper  ring  of  the  sand-tube  of  Uraster  rubens. 
2. — a.  Valves  of  p.  forcepiformie. 

6f  Two  valves,  separated,  of  pediccllaris  forficiformsB. 
e.  Valve  of  p.  mandibolatse. 

d.  Basal  joint  of  p.  mandibulats. 
3. — a,  Conjoined  p.  mandibulats. 

6,  Separate  valves  of  the  same. 

c.  Separate  valves  of  p.  forficiformaB. 

e.  Front  view  of  single  valve  of  p.  forcepi forme. 
/,  Basal  joint  of  p.  forficiformse. 

4. — Portion  of  external  integument  of  raster  Urubens,  containing  the 
pedicillarias. 

a,  Sohtary  pedunculated  pedicellariae  foroepiformsB. 

b^  Aggregated  pedicellariae  forcepiformse,  surrounded  bj  their  fleshy 

covering. 
c.  Pair  of  p.  mandibulatae. 
5. ^Portion  of  skeleton  of  Uraster  rubens^  dried  and  mounted  in  balsam, 
tf,  Opaque  calcareous  skeleton,  forming  bars  of  fenestral  spaces. 

b,  Alembrane  filling  up  fenestral  apertures. 

e^  Pedicillariss  mandibulats,  attached  to  membrane  of  fenestra. 
6. — One  of  the  spines  from  ambulacral  grooves,  with  pedicellariae  attached. 
Forficiformte. 

Uraster  glaeialis, 

7. — ^Two  valves  of  p.  maxillseforfle,  separated  from  basal  joint. 
8. — Oy  Three  pairs  of  p.  forcepiforms,  in  various  positions. 

b.  Single  valve  of  p.  maxiUssformie. 
9. — ^Two  valves  of  p.  mandibnlatss. 

lOd^-BasalJoint  of  p.  forfioiformfle.    That  of  p.  maxillseformn  is  similar  in 
form,  bat  much  larger. 


PLATE  \,^UrtiiUr^lacmti», 

1^ — a,  Fotir  rsd?cs  of  p.  maxiiliEfornice.    1 ,  rartiall  j  dcvolopfMl. 

£f  Due  vmlvc  oF  [h  mnDdibLilat^. 

<?,  Varipua  HcparMto  valves  of  ji.  forcepiformiD. 
2, — tf,  8tB^le  Tal«^c  ol  p.  niaitilheftirrriBe. 

J^,  Single  Yalv^e  of  p.  uiiirKJibuiHtfC. 
S.^Onc  valfe  of  p.  max lUfc formic,  rjifberiiiffermit  frotn  tLSual,  tha  mAxiJ- 

larj  portion  liaving  alffi. 
4« — /Jfj  P*  maxinKformm* 

hi  Valre  of  p.  force  pi  fftrmee,  dornat  ? icw, 
6. — ^Fortioti  of  gkc[al4on Icing    maaa  sarroaadbi^  dorsal  spttiat   of    t^- 

a,  Spina  out  through  as  transverse  iection. 
^f  A«?grf!gated  p,  forccfjirfirmm 

t^t  Membranous  eipanaioQ,  coutaxibg  mii*cl63i  4c-,  for  moifliig  tlto 
calcareous  blades. 
6* — P.  forfieiformiB,  side  view, 
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DESCRIPTION  OF  PLATE  VI, 
Illustrating  Mr.  E.  Ray  Lankester^s  paper  ou  the  Earthworm. 

Fig. 
l.~ Diagrammatic  view  of  the  circulatioQ  in  au  ordinary  segment  (20ib). 
2. — Ditto  in  a  generative  segment  (10th— 14tb). 

8.-*Lateral  ditto  in  three  ordinary  segments;  the  letters  refer  to  tlie 
same  parts  in  all  three. 
a.  Dorsal  vessel. 
h.  Sub-intestinal  vessel. 

c.  Ventral  vessel. 

d,  Alimentaij  canal. 

9,  Cutaneous  or  peripheral  vessels. 

g.  Generative  organs. 

/.  Deep  commissural  vessels. 

11.  Subventral  chain  of  ganglia. 

j9.  Extra-vessels  parallel  to  the  sub-intestinal  vessel. 

«.  Excretorial  plexus. 
«a.  Afferent  trunk  of  ditto. 

M.  Efferent  „ 

4. — Muscular  fibre  in  blood-vessel. 
5. — Corpuscles  of  the  colourless  or  perivisceral  fluid. 

a,  Eorm  of  Monocyitit  Lumtrieamm, 

b.  Spermatic  particles. 

6. — Cephalic  ganglion  and  subventral  chain  of  ganglia  of  L.  terrutrU, 

7. — General  structure  of  subventral  chain. 

8. — Ultimate  constituents  of  ganglia  and  branches. 


JOUKNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  VII, 

Illustrating  Mr.  Archer's  pa  pert  on  Docidium  prisHd^,  Hob- 
son  ;  oa  a  new  species  of  Docidium^  from  Hong-Kong ; 
on  StephanosphaBra ;  and  Admiral  Jones'  on  spiral  vessek 
detected  in  Evernim  prunasiri. 

Fig. 
1. — Triploeereu  gracile^  Bailey  (=  Docidium  pristida^  Hobson). 

2. — Docidium  Kayeiy  Arch.  (sp.  no  v.) 

3. — Stephanospluera  pluvialis,  Cohn,  showing  the  primordial  cells  assuming 
an  amceboid  state ;  one,  to  the  left,  about  to  make  its  exit  from  the 
old  envelope-ceil. 

i,  5,  6. — Various  appearances  of  the  now  reptant  and  freely  moving  pri- 
mordial cells  of  the  Stephanospheera,  having  become  completely 
amoeboid. 

7,  8,  9,  &  10. — Spiral  vessels  detected  by  Admiral  Jones,  F.L  S.,  enclosed 
in  certain  dark  dots  in  the  thallus  of  Evernia  prufiastn,  Ach. 
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rOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  01"  PLATE  VIII, 


Illiistrattng  Dr.  MoIntoiVs  paper  on  the  Trematode  Larva 
and  ABC3iiri&  of  the  Ctjrcinm  mwnaA. 


rig. 
6^ 


9.^ 


-Latero!  new  nf  liie  cmbrjo,  ahowing  iLa  coikd  aoaditiou  in  the  «gf. 

-Front  ?i«w  o!  the  embifjo  in  tli€  egg.     X 1  SO  diam. 

-Yariotia  apccimcns  of  tliR  extruded  larvn  iu  different  (joaturcs     Mng* 

nificd  bj  Lbc  bigii  ptiwer  of  a  disaccUng  lens. 
-Egg-eap»ult?  after  rupture.    A  tifilitntc  outer  investTocnt  fi  in  tbla  ease 

seen  atretching  across  tbc?  reut. 
-Tiie  trematode  larva,  xlSO  diani.    &,  Pare  at  tbc  posterior  mnrginj 

6^  Teolral  sneker  \  e  i?i  targe  granulftr  bodie» ;  dy  one  of  tJte  ctroutar 

granular  niasaes  anterior  to  l\m  former ;  e,  dear  globule  in  front  of 

ventral  aoektfr;  // alttoenturj  casca;   ff^  ilibitalioa  of  CDSophagua 

(pbaryugcal  bulb  f} ;  Ay  oral  socker  i  ^  ^,  groups  of  largo  compound 

cclla  I  m  w,  escrctorj  (?)  tubra* 
-ForttoE  of  the  inr eating  tiasne  of  the  krra,  ahoivlng  the  spikes.. 

KtSOdiam. 
^Tlie  a£»caria  from  li?6r  of  Carcimu  mrnfMs,    Mafnifled  bj  bigli  poiper 

of  dissecting  Icna. 
The  anterior  cilremttj  of  the  foregoing  .     X  SO  dinm, 
Poaterior  extremitj  of  tbe  same,  x  SO  dtam.    a.  Tlie  grauttJar  roomded 

bod  J  mott  dearlj  obaerTed. 


JOUBKAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLAfE  lit, 
tllustfating  Dr.  EI.  Perceval  Wright's  paper  on  Hartea. 


Fig. 

1. — Eariea  elegans^  fully  etpanded  and  greatly  enkrged ;  'a',  basal  por- 
tion, thickly  studded  with  spicula  {vide  fig.  4) ;  'Ify  the  swollen 
bases  of  the  tentacles,  crowded  with  elongated  spicula  {vide  fig.  3). 

8. — The  same,  twice  the  size  of  life,  tentacles  contracted. 

3.-^Spiculum  from  base  of  tentacle; 

4. — Spiculum  from  base  of  the  polype. 

N.B.— llie  sheD  represented  in  fig.  1  is  draWo  from  the  imagination  of 
the  artist,  as,  in  the  examination  of  the  specimens,  they  became  detached  from 
the  Cardium  Norvegicum. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATES  X  &  XI, 

Illustrating  Mr.  Hepworth's  paper  on  the  Structure  of  the 
Horse's  Foot. 

PLATE  X. 
Fig. 
1. — Vertical  section  of  horse's  foot. 
a   Co£Bii'bone. 

b.  Portion  of  coronet-bone. 

c.  Naricular  bone. 

d.  Wall  of  hoof. 
e   Lamine. 

f.  Coronary  substance,  its — 

g.  Villi  penetrating  wall. 
h.  Frog. 

t.  Coronary  frog-band. 
2. — Horse's  foot,  with  hoof  remoTed. 

1.  Situation  of  coronary  frog-band. 
8.  Coronary  substance. 

3.  Vascular  lam  ins. 

4.  Villi  of  sole. 

PLATE  XI. 

1. — Horizontal  section  of  wall  of  hoof,  the  vascular  laminee  being  shrunk, 
and  leaTine  openings,  except  at  the  points,  where  they  unite 
the  homy  Tamins. 

a.  Orifices  in  the  wall,  into  which  the  villi  of  the  coronary  sub- 

stance pass,  surrounded  by — 

b.  Pigment-cells. 

e.  Homy  laminie. 

d.  d.  Laminelke  (of  Fleming). 

8. — Injected  vessels  of  villi  of  coronary  substance. 

3. — Ditto  of  vascular  laminae,  two  in  the  centre  having  coalesced,  and 

slightly  shrunk  in  drying. 
4. — Vertical  section  of  coronary  frog-band. 

e.  Cuticle. 
/  Hair. 

ff.  Capillaries  of  sebaceous  {glands. 
4.  Villi  penetrating  its  semi -horny  substance. 
6.— -Vertical  section  of  wall,  including  a  portion  of  horav  UuuinsB,  into 
which  the  pigment-eells  are  seen  to  enter  freely. 

f.  Homy  lamina. 
j.  Tubes  for  villi. 

0.— Cribriform  plate  at  the  superior  interior  part  of  the  wall  of  the  hoof, 
on  which  the  ooronary  tnbetaiioe  rests,  with  its  oriftoes  for 
the  passage  of  the  viUi. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  I  &  II, 

Illustrating  Dr.  Greville's  paper  on  New  Diatoms. 
Series  XIV. 

Fig. 

1. — JuiiscHS  Barbademis. 

2. —       „       notatus. 

3. — Biddnlphia  spinosa. 

4. —        „         fimhriala. 

5. — Tyxilla  Barbadensis. 

6. —       „      Johtuoniana. 

7. — Plaglotjframma  WaUichianumy  front  view. 

8. —  „  „  »ide  view. 

9. — CresxtDellia  Palmeriana, 
lO. —         „  cylindracea. 

11. —        „        Barbadensis, 
12. —         „         ipharica. 
\'^. —        „        minufa. 
14. — Liradiscus  BarbadensU, 
15 —        „        ofjfl'/w,  side  view. 
1^>- —        >f  ii      fro^t  view. 

17. — Triceraiium  cancellatum . 


18.— 

*« 

Kitionianum. 

19.— 

)) 

nitMcens. 

20.— 

» 

neglectum. 

21.— 

>» 

accept  urn. 

22.— 

»i 

Atomus, 

23.— 

»i 

Dobrecanujft,  side  vfew. 

24..— 

?> 

„             front  view. 

25.— 

•> 

exornaium. 

20.— 

»» 

quadrangularc. 

All  (he  figures  are  X  400  diameters. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  III  &  IV, 

lUostrating  Dr.  Greville^s  paper  on  New  Diatoms. 
Series  XV. 

Fig. 

1. — davularia  BarbadetuU,  side  Tiew. 
2. —        „  „  front  view. 

8. —        „  „  front  Tiew,  x  600. 

4. — Synedra  clavata,  side  view. 
6. — Hemiaulua  reticulaiu$. 


6.-        „ 

ntueronaius. 

7.-       „ 

puHctaiiu, 

8.-       „ 

pulvinatua. 

9.-       „ 

lobatut. 

10. — Hemiauhttt  tmuieomii. 

11.-        .. 

lyriformit. 

12.—        „ 

angustui. 

13.-        .. 

hngicomU. 

14.-        „ 

alatui. 

15.-        .. 

hattatui. 

16.-        „ 

omiikocephalm. 

17. — Triceratium  araneosum, 
18. —        „  Moroneme. 

19. — Eniogonia  elegant, 
20. — Hemiaulus  exiguus. 
21. — Hemiaulut  ft  Igriformit,  Tar. 
22. — CotcinodUeus  Moteianui, 
23. — Julaeodiseus  gigas, 
24. — Coeconeis  navicuioidet. 

All  the  fignies,  except  fig.  3,  x  400  diameter^. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  V  &  VI, 

Illustrating  Dr.  Greville's  paper  on  New  Diatoms. 
Series  XVI. 

Fig. 

1. — Sk^letonenut  Barbadense. 

2. — Stranguhnenut  Barbadense, 

3. — CoictModueus  splendidus, 

4t. —  „  Maeraeamu. 

5. — PorodiscHS  splendidus. 

6. — IdradUeus  minutus. 

7. — ArachnoidUcMS  Orevilteanua, 

8. — CestodUeus  Joknsonianus,  X  600. 

9.—       „        ovalis,  X  600. 
10. — Biddulpkia  Binuata. 
II. —         „        nitida. 
1 2 — ]  4. —  „        eleganiula. 
15. —         „        iif/faia, 
16. —         „        corpulenta, 
17. —         >9        ienuicomis. 
18,  19. — Forpem  quadriceps, 
20. —  „        quadrata, 

21. —  „        omata, 

22. — HemiatUus  symmeiricus. 
23.—        „        ?trobu8tus, 
24.—        „        FF  capitaius. 
25. — Triceraiium  Hardmanianum. 
26. —        ,>         pauperculum. 
27. —        }}  irilineatum. 

28. — Dieladia  Barbadenns. 
29. — Ooniothecium  proUmgatum. 
30. — Pinnularia  Harileyana, 

All  the  figures,  except  8  and  9,  x  400  diameters. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  VII, 

Illustrating  Mr.  Sanders*   paper  on   the   Anatomy  of  the 
Generative  Organs  in  certain  Pulmogasteropoda. 

1. — Generative  organs  of  Flanorbii  eorneus,  natural  sire. 

a,  Dickoeamic  gland. 

b.  Its.  enlarged  duct. 

e,  Albumeniparous  gland. 

d.  Oviduct,  its  enlarged  portion. 

e.  Spermatheca. 
/.  Vagina. 

g.  Prostate  gland. 
A,  h.  Vas  deferens. 

f.  Penis. 

2. — Generative  organs  of  Limnaus  siagnalu,  natural  size. 
a.  Dichogamic  gland. 
6.  Its  duct. 
e.  Albumeniparous  gland. 

d.  Oviduct. 

e.  Spermatheca. 
/  Vagina. 

^.  Vas  deferens;  letter  placed  at  it^  enlargement. 

A,  Penis  and  its  retractor  muscle ;  letter  placed  on  the  muscle. 

3.— Generative  organs  of  Helis  aspersa,  natural  size. 

a,  Dichogamic  gland  imbedded  in  lobe  of  liver. 

b.  Its  duct. 

e.  Albumeniparous  gland. 

d.  Flaffellum. 

e.  Oviduct  and  prostate  -,  letter  placed  close  to  prostate. 
/  Vas  deferens. 

ff.  Penis. 

A,  h,  Multifid  vesicles. 

f.  Retractor  muscle  of  penis. 

k.  Piece  of  integument  marking  external  opening  of  vestibule. 

/.  Vestibule. 

m.  Dart-sac. 

If.  Vagina. 

0.  Spermatheca. 

p.  Its  diverticulum. 

Flanorbui  cametu. 

4a»^A  group  of  youngest  sperm-cells  from  the  dichc^unio  gland  of  P. 
eorMeut,  each  cell  measnriDg  about  "OOOS". 


DESCHIFTION  OF  PLATO  \ il-^t^ntiMusd, 

4i.— Spcrro-c^lla  from  same,  older,  the  nucleus  havLug  becotne  mone  dU* 

ihict. 
4(.^ — Sperm-c^tb  from  ifime,  M\  ]jiTgt^T,  Uaving  become  more  elon^t^dr 

nucleus  not  having  jel  begun  to  be  coucentnilcd.    a^  Nudciis ; 

fit  eeil-eoutcnifl. 
4^^ — Sp^rm-cdiii  from  same,  still  more  elonffi^M  md  eomprcssed  ;  nucleua 

cootractcd  to  a  spot,     a.  Nuclei**^  t^hJch  tiltimalcl|  b<?c*>m*'* 

caput  of  £00sperin ;  fi,  part  of  ecli^  vhicb  becomes  the  Idi  of 

zoo$perm. 
4^. — Ak  iiuf^le  spenu-cell,  which  fias  nearlj  atlained  the  condllton  of  ^ 

y(>UDg  ^oosperm'    a,  Nucleus,  doogatbg  mU>  caput ;  ^,  tiiiL 

&a. — A  group  of  the  joungvst  cells  from  dtcbogamic  gland  of  L  ti^^meU*^ 

each  c<ill  measuring  "0003"* 
6^. — A  group  of  older  oelb  ftiom  same,  each  cell  menauring  -OUOS"* 
5ff,— 8  perm -cell  3  from  same,  which  have  grown  larger,  and  have  just  be^ua 

to  elongate,  meaauriDg  ^OOll"  m  length  and  0005" id brc*dth, 
5<fi — Sperm-ecll  from  same,  which  bos  Juat  t}egun  to  pre^nt  tbe  appear- 

ince  of  a  joung  xoospcrm.     a,  Caput;  /3,  l^L 


Helix  aspersa. 

6a. — A  group  of  the  younj^est  sperm-cells  from  diehop^amic  gland  of  H. 
aspersa^  each  individual  cell  measuring  0004". 

6^. — A  group  of  older  cells  from  same,  measuring  about  0007". 

(jc. — Cells  from  same,  already  beginning  to  elongate,  the  nucleus  not 
having,  as  yet,  begun  to  change,     a,  The  nucleus. 

6fl?. — A  group  of  sperm-cells  from  sante,  showing  the  progressive  concen- 
tration of  the  nucleus,     a.  Nucleus. 

Ge. — A  sperm-cell  from  same,  elongating,  the  nucleus  still  showing  as  a  dot, 
a,  Caput;  /3,  tail. 

6/! — A  sperm-cell,  still  more  elongated,  the  nucleus  also  now  beginning  to 
elongate,     a.  Caput;  /3,  lail. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  VIII  &  IX, 

niustrating  Dr.  Greville's  paper  on  New  Diatoms. 
Series  XVII. 

Fig. 

1. — Cladogramma  conicum, 

2. —  „  „        front  Tiew. 

3. — Thavmatonema  eotkUum, 

4. — Sticiodiscus  Hardmanianui, 

5. — Hemiaulus  minutus. 

6. — Liradiscus  ellipticus, 

7. — Biddulphia  deeorata, 

8. — Heibergia  Barbadensis^  frastule. 

9. —        „  „  lateral  valve. 

10. — Aiterolampra  eximia, 
11. — Dieladia  robusta, 
12. — Hemiaului  erenaius. 
1 3 . — Porpeia  quadriceps  ? 
14. — Triceratium  polygonium. 


15.— 

}> 

fignratum. 

16.— 

» 

quadricome. 

17.- 

>i 

zonatulatwHi, 

18.— 

»» 

ingloriun. 

19.— 

»» 

quadratum. 

20.— 

M 

latum. 

21.— 

>> 

reticulatum. 

22.— 

t> 

parallelum,  4-aDgled  valve. 

23.— 

» 

„         6-angled  valve. 

24.— 

»» 

texatigulaium. 

25.— 

»» 

implieUum, 

26.— 

»> 

ofevtMcrvuiH . 

27. — AmphiUtrat  nobilis. 

All  the  figures  are  X  400  diameters. 
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